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2110. Lewss, W. K., GILLILAND, B. BR., AxD R
Reaction of Methane With Copper ’Oxide i?z' gﬁxﬁi
izeq' Bed. Ind. Eng. Chem., vol. 41, 1949, pp. 1227-
gl ;n Che;)n;. Abs., vol. 43, 1949, p. 7199.
action between CH: and CuQ deposi
gel, when stoichiometrically controlleé, (1’:0 g:i(\iréog ;i})ilﬁ
0::C ratio of 1}) or slightly greater, is an effective
means of producing CO and H: in 2 molal ratio of about

. 1:2. Reaction rates are high enough So that there is .

* 1o reason for temperatures to be far in excess of th
required by equilibrium. In a fuidization unit ’évtitlgs:
4-ft. bed at 1,640° F. and 1 atm., 4% OH: decomposition
was 'obtamed with a selectivity of 929%. Higher .con-
versions courd be obtained with a higher temperature
o; a greater bed depth. The data were correlated on
the assumption that the limiting factor is the reaction
of CO: and water vapor with CH, The CH«—CuO reac-
tion occurs in 2 steps: An initial step that results in
the rapid reduction of Cu and the simultaneous com-
plete oxidation of part of the CH. and a 24 step that
is mt_e«f:ontrolhng_ and consists of the reforming of the
remaining CH« with CO: and H;0 produced by the 1st

step to form CO and H.. The rates of the reforming.

 reactions over Cu on silica gel a !
: gzlli lrealetion‘ and not by gas%ousrdeﬂ(’:f?xnsgggxl.lm by chemt:
. LeYE, A. R. [Gasification With Ste: -

gen. Mgthod for Caleulating Results t;ﬁgl}%;&g;ng
Re-fo}t:x‘x,ung.] Gas- u. Wasserfach, vol.. 83, 1940, pp.:
669-672, 685-601; Chem. Abs., vol..35, 1941, p. 3062

~ Method has been developed for calculating the volu-
metric_composition -of ‘a generator or re-formed gas,

" " based on the knowledge of the fuel composition and the ™ -

gasification mediums, such as’steam or ai i
. help of dimensionless factors for the fuél;1 Z"ns“i,tli?:litggg
mediums, ete. . Formulas are set up that permit caleu-.
lation o!:“ thg Watgr-gas composition and, requiremenfs
for. fuel; gasification mediums, and efficiency. . The ef-
fect of changes- in fiiel or gasification -mediums, and
: ogher variables-can be followed, and one can sec{Jre a
picture of the effect of all factors on the gasification

ox: reforming- vesults. Examples are given for coke -
water gas, continuous gasification with steam and O, -

and the re-forming of CH, and hydrogenation gas, as

- well as the production of gas for synthetic purposes. - -

g]:x;;ulixte% va:éues agree with those found,in practice.
. L1, C.. H. . [Decomposition of Carbon Monoxid
..’on'Nickel.]. | Rev. Phys. Chem. Japan, vol. 2, 1929,l p?‘

11; vol. 4, 1931, p. 118; vol. 5, 1932, p.-41 ; Jour. Soc. .

gngm., Iqq.t, (Japan), vol. 43, 1940, B, p. 177.
ecomposition of CO on Ni takes place necording’
. .the‘_:Etlyg points of Ni'in the folIo‘WiIII’g 3 s.'tepcso:l nggOEI?
) % Ni=Ni:C+-CO:;2 CO+4-Ni=NiC+CO:; 2.C0=C+CO:. '
quctxon (1) takes place on the most active points o-f
-the catalyst and the C of the CO is unveversibly held
as f\uC in the Ni atom so that the Ni is poisoned.. Re- -
-, netion (2) occurs on the surface with the nest-strongest
: gctx\{ty on" which the CO is adsorbed as NiC, which
. is re\ergﬂ_)ly again decomposed into G and Ni. Reac- -
tion.(3) is the simple catalytic decomposition of CO.

on the least-active centers. . .
- 2113, Lrawoeg, H. Utilization of Natural'Gase
. PRGNS as : o
Ag.:umonm?mgess._ Trans. Faraday Soc.,és‘vf)(;F ‘tilhﬁe‘
%, 29{ lﬁp. 462;1412; Chem. Abs,, vol. 23,1929, p. 4779,
- Possible reactions of CH; with O H.0, CO. were '
caleulated from the Nernst heat theorem, ﬁé&j}%%n‘zgg :
rgiexcz ‘g&c;:s b{ l}_e_z(x)tlilsg, (?oH‘ Béld 0O, with and without
., 0 350°-850°. With no catalyst th -
ucts are CO: and H,0; with catalyst H, go. Emedpggl' :
Conclusion : Natural gas, air, and steam passed over a
suitable catalyst at 1,000° would yield gas that could '
be used as a source of H: and N: for NH, synthesis. °
Liave, §. C. See abs. 3337, 3338, ..
LmeryaxN, A. L. See abs. 1706..
Lize, R.: -See abs. 1058.
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' more economically as such than converted into
s . - T aks Y s OiL
. is his ¢onviction that more oil can be produced quick::

" preference.

- mittee. it:was brouglit out by E. V. Murphree, Standard .-

2114. Tawpe, R [Progress in Lar
pE, R, [P ge-Scale P

of Oxygen.]  Glickaut vol. 12 1038, pp. ToporD.
Chem. Abs., vol. 30, 1936, p. 6142, 18
Methods of fractionating liquid ai ‘

T quid air for 0.
cussed. The Friinkl method employing intermif?{rg]tm&
generators in heat exchange, instead of countercurre!:;

be produced at 1.5 pf. per m.?
LIvew, A. B. See abs, 3668.

2115. Linz, B.F. Plans for Huge S;
‘ I , B. T, ynthetic Pla
tastic. Oil Gas Jour., vol. 46, No. 40, 1948, ;.tséga%

B. X. Brown, in 2 recent appearance befor:
gressional subcqmmittee, declared that Goverm:e:t ﬂ;
posals for the initiation of a cobstruction progran?
supply 2,0Q0,000 bbl. of synthetie oil per day has no j
tification ext}:er from the standpoint of military securli]&
or the cost in money, men, and steel. The costs ha?‘.
not yet been determined, but a study is expected to bg

exchanges, has proved most efficient. 98% 0: can now -

The coal industry would need to be revoluti

) ut
produce the required 468,000,000 tons or morlgl?lf:g 2
of our highest annual production; to provide 2,000,000.

- bbL-of oil per day.’ To produce even 500,000 bbl. per day '

from natural gas would réquire the con: i

the gas produced.in 1946. To erect the ::rﬁ?ggnpﬁnlé :
_ to produce the proposed gquantity of oil would require

huge amounts of steel—34 tons per ton of oil from shale

per day, 49 tons from natural gas, and 70 tons from coal,
- not including the steel for the production of the raw ma-

terial-—whereas it takes only 26 fons to produce 2 ton of

Furthermore, it is known that gas or coal can be used

by making. steel aviilable to, the € i
‘ : eel avra . the. petroleum industry.. .
‘{:_h:ax} by ‘any other method and. that the producti:)lntg' '
iquidfuels rfg)m"erude petroleum-should be given the
nce. He appears to be in favor of developi
synthetic fuel production, but less painfully and 3&1;5

-.soundly over a period 'of years. rather than by forced

‘development.

2116.- . Syuthetic Fuels Program: Of
Yol 46, No. 44, 1048, pp: 38.30. - Oft Gas Jour,

In 4 hearing before 2 House Armed Services Subcom-’

Oil-Development Co., that the cost of produ :
ve, : y cing 2,000,
000 bbl. per-day. of synthetic fuel byﬁé’egx‘eta:;ralv{n?go"s“

‘plan would be 17 billion dollars.instead of 9 biliion, and. .-
that it would be much chieaper either: to allé“; txilx’eaiﬁ,“ i

dustry to develop synthetic fuels as rapidl;
vfac_tors,dirctat'e or to stockpile petrolet?m (ﬁlaitegggt;r:é: .
of $00.000 bLL. per day over a period of § yrs. Taking oil - A
product_s at $4.20 per bbl. and tankage at $1.30, the cost
of tl_le 5-yr. progran would.be 5-billion dollars. . Dis-
cussing the question of costs, it requires for production,

. transportation, refining, and deliver;

D, I ery.of Gulf coast oil

. to New York, 5.7 ton of steel per bbl. of products per day
- for maximum distillate yield from crude oil and 7.8 tons

--for maximum' gasoline yield. . Comparable figures fo!

natural gas products delivered at'New York are 7.1 an:

7.9 tons:respectively, for coal. products -con: :

‘ y , sumed-Jo- -
_eu.lly 4.6 and 5.2 tons respectively,.-and for oil shale
products refined and consumed on the Pacific coast 5.7

‘and 7.4 tons respectively. The cipital investment for
the above would be $4,300 and $6,500. for petroleum,
$7,400 and $8,200 for natural gas, $7,600-and $8,500 for
cgu_}, and $6,100 and $8,400 for shale. Allowing costs of
$2.78 pe;: bbl. for crude, $0.10 per 1,000 cu. £¢t. for natural -
gas, $3.20 per ton for coal, and $1.00, per ton for shale, '
5% for amortization and 10% for return on the invest-
ment, gasoline from crude, allowing credit for by-. -
producets,’ costs $0.141 per gal., as against $0.128 for

gasoline from natural gas, $0.166 from coal 016
from shale. “The figures-are based on a gus'soill;:lde fviﬂl o

made by fuel experts from industry and Government

oil from :petroleum-at a-new-refinery in a new field, -~

! ?;to synthesis gas by the

.- 2118,

‘45 octane-no, level to satisfy a 10:1 compr
engine capable of giving about 30% meore miles per gal.
“¢han present engines.

. Bureau of Mines M

117.

ession ratio

- odified Fischer-
-""propsch Plant. Oil Gas Jour, vol. 49, No. 17, 1950,
pp. 42-43. . . .
'Bureau of Mines 80-100-bbl.-per-day plant for con-
erting coal to oil by a modified Fischer-Fropsch process

will be tested this fall with a view to beginning inte-

ed operations next year.
nits, respectively for O: production, coal

The plant will consist of 5

gasification,

s purification, hydroéarbon synthesis, and distilla-

fion. The gasification
rs Co.; it converts

ed type having a fluidized b

lar,.synthetic-NHs type catalyst suspended in a con-
The anticipated
of the gas-synthesis demonstration

stantly flowing body of coolant oil.

daily production

unit has been developed by Kop-
pulverized coal under pressure
aid of steam and O: The
sifier uses about 28 tons of coal, 24 of O,, and 35 of
duce some 2,000,000 cu. £t. of
ily. The converter will be of the

ed of granu-

plant will include 55-60. bbl. of 75-octane-no. gasoline,

10-12 bbl. of 80 cetane diesel
12 bbl. of heavy oils-and waxes s
stock.

uitable

. 49, No. 45, 1951, pp. 46-47.
Senate Interior Affairs

]

enough to last. for
consumption: It

that no commercial plants should be
duction is. economically feasible.
‘made that when synthetic fuels come int

transportation system for the new fuels.
Lrera, H. See abs. 2479.

‘2119, Liesoy, H., axp PARKER, A. D B.

Martensite.

Cpa18s. i

.ig very reactive, decomposing
at temperatures below. 300° and

. )
cludes any possibility that it is involved i
‘Tropsch reaction. . !

" of Cementite (¥ei0).

.-, 1040, p. (3‘501.‘ .
- Specimen of
- “at 600° resulted in partial decomposition
ture, probably Fe:C) and sharpening of

«. gpecimens,
for 17 hr.
Fe atoms with C atoms in-the interstices.

- -ment of the C atoms.consists of 6
at the cornersof a triangular prism..

. distance is 2.03 A - 2 other Fe atoms 2

oil, and approsimately

for cracking

.- Tuels Investigation.. Oil Gas Jour., kv‘ol.

Committee began its investi-
gption of the present and future fuel sifuation last
_ week with a discussion of all energy resources. - It was. - -
pelieved that the reserves of coal and oil would be
many years at the present rafe of
; was' agreed that research "on syn-
_thetic liguid fuels should: be vigorously prosecuted but’ .
built. until -pro-
_The forecast was .

o the picture

the network .of oil and natural-gas pipe lines now
- spreading over the country will provide a ‘ready~mmle -

St:.ructure' of .

) Jour; Tron Steel Inst. (London), vol.
‘149, 1044, pPD. 123-1.41:. Chem. Abs., vol, 38 1044, .
«, B D - " Normally free C does not react with H.0 at 250°, yet the
[ Martensite. may-be regarded.as 2 “deformied super--
saturated solid"solutiodof‘()in a~Fe, fornmed by very .-
~rapid quenching of & solid solution . of ‘C in y-Fe.. It
to cementite and «—Fe

. as low as 100°-200°.
. "The strueture is body-centered- tetragonal. DMartensite
would probably behave like cementite, forming H: and
hydrocarbons with acids and hydrocarbons

The method- of formation -almost certainly. pre:.
n the Fischer- . .

only svith’

2120, Lipsox, H., sxp Perem, N..J. Crystal Stricture °
“Jour. Iron Steel Inst(Lon-:":
“don), vol..142; 1940, pp. 95—106'; Chem. Abs., ‘voyl. 34,

fine powder (through’ 380-mesh) was

prepared by passing GO over Fe.0; at 550°. ' Annealing
(into a struc-’

the cementite

lines. Intensities were measured from the unannealed
and spacings from one annealed -at 600°
The structure is an almost close-packing of

The environ-

TFe atoms arranged
The average F&C -
re only 231 1",

' _peratures.

LITERATURE ABSTRACTS

from each C. The

98F

relation of the structure to elthier

the ferrite or austenite structures is not very obvious.

LisTer, F. See abs. 2824,

2121, LITRENHOUS,
Carbonyl.

Ind. Eng. Chem.,

Hydrogenation of Nlckei
vol. 31, 1939, p. 1060;..

E. E.

_Chem. Abs., vol. 33, 1939, p. 7408.

In reply

to abs.

456, Litkenhous supports the hy-

pothesis that the principal reaction is 2C-+2H.0=CH{-

CO..
2122. LITRENHOUS,

B. ‘E.. AND ‘Manyw, C. A. Hydro- .

genation of Nickel Carbonyl.’ Ind. Eng. Chem., vol.
29, 1937, pp. 934-938; Brennstoff-Chem., vol 18, 1937,
p. 468; Chem. Abs., vol 31, 1937, p. 6830, - .
According. to the opinion of various investigators,
Ni(CO)4is the intermediate product in the hydrogena-
‘tion of CO over Ni as catalyst. In order to explain this
reaction mechanism and fo determine the equilibrium

of the ensuing reaction,

in the ratio of 1:
'400° and 1-75 atm,

_ gas was analyzed;
the equilibrium.constants

Ni(CO). was reacted with H.
4. The tests were performed 25°-
. in a Ni tube 61 cm. long. The end
and, on the basis of the analysis,
were determined and coin-

pared with the ddta in the literature ; at 1.atm. Ni{CO)4.
is stable at about 100°; but shortly above, it decomposes -

completely into
tion of H.O, CH,,

Ni and 4 CO. Above 200° the forma-

and CO: begins, At 250°, 58-60%

of 'the end gas consists of H.0, which then decreases

with further rise

CO; are at a maximum at about 350°
end gas. The diagrams of 5-75 atm.
‘'same as -at.1 atm. except that
Ni(CO). with rising pressure varies at higher tem-
For example,

‘up to about 220°;

Likeswise CH: and
with 20% of the
are basically the
the stable:limit of -

in- temperature.

at 75 atm. Ni(CO). is stable
In contrast, an increase in pressure

up to'75 atm. is.virtually without influence-above 230°
‘ on the composition ; H:O, CH,,'and CO: maintain almost

the same ratio. ~A fairly large amount of C!deposits

in the reaction tube
The end products
. tained in the hydrogenation

perature.

but disappears with rising tem-
C0;, CH,, and H:O ob-
of Ni{CO). are identical ’

with those that S}abutiernnd Senderens found in the

hydrogenation. of

CO. It is seen that the reaction

20-2H.0->CO:+-CH, gave constant values -over the

whole reaction range, whereas other possible reactions -
The reaction can, naturally, first occur when-

did not.
ever C and H:0

the Ni(CO)s
" 2128, LITTie, A

“ ‘yeaction sets in in the.presence of the Ni.formed from-

have formed, which- occurs. at.250°.

‘D, Research=-and 4 Greatet Gas In-

dustry. - Am. Gas: Assoc. Monthly, vol. 10, 1928, pp
661-663,.682; Chem. Abs., vol. 23, 1929, p. 2272. - -

Possibilities in

the use of water gas for the synthesis . '

of gaseous, liquid, and solid hydrocarbons:

_ LrrTLE, A
Lirtviy, M
S Liv, C. L.
. 12124, LIvINGSTON,
-~ Merseberg.
. “PB 6682.

and higher aleohols

the production

genation of eoal
to butene, which

- the catalyst. -«
LAvSHITZ,

T, See abs. 1517,

Z. See abs. 1652. -

See abs. 3753, e )

© J.\W. Report on Leuna Works Near

“CI0S Rept. XXVIII-2T, 1945, 11 D3 .-

This report describes briefly the synthesis of MeOH - .
from CO and H:; the pr‘oduction'
of synthefic ‘detergents from. the sulfonchlorides pro- /
. duced by the hydrogenation of Kogasin and treatment
with SO, and Cl:
of C.H.
and its polymerization to lubricating

with ultraviolet light as catalyst;
by dehydrogenation of .C:Hs
oil; the hydro-
-and the dehydrogenation of butane
is used for alkylation with H,;S0. as.

*

¥.D. Sec abs. 1659, 1660; 1681, 1662.
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2141, LoeMaxp, C. Industri
Methanol. Ind. Eng.

432; Chem. Abs., vol. 19, 1925, p. 2027.

This paper,

Qi did

d’encoura

based on a lecture by Patart before the

views the development of
of MeQH by catalysis un.
trial plant is described,
the action of various catalysts.
within a temperature range of 3
sure between 150-200 atm., an
ture of H.: CO in the ratio of
be increased to as much as 900 atm

- most efficient, - although the oxide
gave good results as did also.m
manganates,
tungstates. The cost of
bhaving a daily capacity
$0.05-§0.07 per L. or $0.18-80.26
2142. LosayrrscH, S.
[Chemical Synthesi
Discharge.] - Ber.

' chromates,

Dp. 135-139;

_Chem. Soc,, 1897, I, p. 179,

Using a current of 3-5 amp. and 70'v., mi{ture‘ ‘of/
CO and H,0 yields HOOOH, while ‘CO. ;
ECOOH, and 0s: €O 4 Sield O

- merizes; CO:

discharge,

2:1

producing

ber gal.

deut. chem, Gesell.,

Chem. Zentralb., 1897, I, p. 834; Jour.

On subjecting

merizatiog products are obtained. " - ;
2143.  LoTTERT, A, [Catalytic Incomplete Oxidation of

Methane Withi Free Oxygen.]. ‘Kraftstoff, vol. 17, - -
137-140; Brennstoff-Chern., vol, 93, 1941’

71941, pp.
D. 211 Chim.

129, 175 ; British

29

e ind:r (Milan),

Abs., vol. 35, 1941, p. 5284,

Equilibrium constant
synthesis gas reactions

.was -caleulated

-20:=C0:+42H.0,

~.650°, incomplete combustion of CH, prevails over com. -
.plete combustion- (d) more and mo . % tom

at different tembemture of the

In-mistures of. CH, and O: above

 perature. Caleulation for a mixture eomprising 0., 33 ;

CH,, 66; and N,

librium has shifted almost entirely towards t
" tion of synthesis
Imixture of 92.19,
-different space velocities at §90°-960°

‘tube filled with
with aqueous

only 1-29;, of

1% shows that at $50°-850°

gas  (CO:H.=1:2).
CH, and 97-98¢,

containing . activators, subse:
), the experimental
remained at all
the residual CH. was <1%.

Since small quantities of heavy hydrocarbons contained”

in the original gas mixture were -completely converted -
at low temperature, they appear to bo. A I
oxidizable than CH., Tests made 1u o
Yielded simjlar {results

more readily .

;. this faet. together

‘conversion of CH,-with CO. (b) or with H.O (¢).

2144, .
_ CO:+3H,]

Chem. Abs., vol,

[Synt:hesis of MeOH From a Mixture of
_Chimica e industria (Milan),
s DD 275-278; Chem. Zentralb, 1943,

. 38,1944, p. 3411, .

vol. 24, -
I, p. 209;

*  Calculations are given for theé renction fate over dif-‘

ferent catalysts,
fermentntign;

with CO:'and ‘H: from butyric acid

al Production of Synthetic
Chem., vol, 17, 1925, pp. 430--

pour I'industrie national, re-
the process for the synthesis
der pressure. A small indus-
utilized primarily for studying”
The process operates
00°-600° C., at a pres-
d with a gaseous mix
The pressure may
- without deleterious

s of V, Cr, and Zn.
! etallic salts such ag
vanadates, molybdates, and
MeOH in a plant
of 7.5 tom is calculated at

M, AND JOVETSCHITSCH, M. Z.
S by Aid of the Dark Blectrie
vol. 30, 1897,

and H.O give .
CO and H. yield CH:0, which poly-
€ and H: yield HCOOH, -
. mixtures of equal volumes of CH.-and CO to the silent -
acetaldehyde and its condensation and poly-

1 1941,
vol. 23, 1941, pp. 126~ -
Chem. Abs., 1942, B, 1, p IQI?DChem. :

CH.+’/_»O==CO+2H;+S.8 cal.  ~ |
; from the published equilibrium con- "
-sStants of the rénctions (¢) CH=C+2H.,.(3) Cf-

- €0:==2C0,.. (¢) CH.+H.:0=CO+3H;, and (@) CH.4"

re with rising tem- . -

the equi--
he forma-~ -
When a 2:1 -
O was passed at -
“"through a quartz .,
a_catalyst. (ceramie €arrier saturated
G NI mnitrate 3
-quently calcined and reduced with H.

and calculated CdHa.m were in good agreement.
- ployed, and, at 920°-9g0°

- - Dlications are given in

At 900°," -
Space velocities em-

Tests made. in alloy steel tubes . -,

2145, - [Incomplete Oxidation of Methane
Free Oxygen.] Rev. combust. liqunides, vol. 1,
DD. 19-29; British Abs,, 1948,
Abs., vol. 42, 1948, p. 4442, =
Incomplete oxidation of CH, with free O is B

ined from both thermodynamical and exﬁerinfexsm

- aspects. Mixtures of CO and H, in the ra
can be obtained, and can be used in the synthesig.
high or low pressure processes of aleohols, hydrocay,
. bons, and various other derivitives,
See abs, 2559, -~
Love, K. 8. See abs. 832.
LowbermiLk, F. R, See abs. 1429, ;
; 2146, Lowsy, M. : [Complete Synthesis of Fats, Sy
thetic Butter.] Mat. grasses, &
Ind. chim., vol. 83, 1948, p. 46.-
Fischer synthesis produces variable quantities,
peqding upon the pressures used, of h
weight paraffins.. Oxidation of these by

194

de-

of synthetie glycerin made from propylene,
uct has received the name “synthetic butter.” Xtis not

_ents are lacking, and they contain acids with both odd
and even numbers of C atoms,
contain only the even-numbered atoms.

-~ Luog, A.. Seeabs 1647, .. . - -

2147, LUDECKE, —. [Synthetic. Benzine,] Seifensieder-
i Zte., vol.
- D 1458, -

. Summary of the statis of coa] bydrogenation .ang:

production ‘of hydrocarbons from 'CO.
- 2148. LTEBKE, A,
Coal}
182-183; Chem. Abs., vol. 43, 1949, p. 6327,
unteats for and against their use as food.-
LUEDERE, V. See abs. 2178, .~
2149, Lucor, G.-

ural; Gas, in ‘Chémical Synthesis.]

‘Ann, mineset’

- 'vol. 40, 1946, p. 1776.

“leum refining are studied. The discussion extends to
the utilization of natural gas.” ‘4 general types of ap-

_.or catalytic.procQQures, whereby known American pro¢
esses .are discused;"(2) synthetic rubbers; (3) gen-
eral .reactions, such as the production. of alcohols,.

‘production of ethers,
(4) the industrial reactions of CH, such as the.pro-

duction of CO-H: mixtures for hydrocarbon synthesis, :
: manufacture of C black, manufacture of C.H;, and pro-' -

k duction‘ of Ha. : e
Lux'vawova, L. 1. . See abs. 3369, .
. 2150. LURGT GESELLSCHAFT . WARMETECHNIKR

A ) M. B. p: 4
Production of Synthetic Methanol.. Board of Trade,
- German Div. Tech. Information and Documents Unit;
21{‘?; 9(]))'13%/4?’ Nov. 18, 1946, 3 pp.; Fuel Abs., No.

Production of MeOH by catalytic reaction of CO and . -

> under high temperature and Dpressure and the prep-

' aration ‘of .crude: gas from various raw materials are
: ‘deseribed.

of CH, into CO and H, makes it. possible to combine

-production of MeOH with that of town gas. The plant.
made by Lurgi and standardized for a capacity of |

Wity
B, IL, p. 581; Chesgk

tio of T:9”
by

vol. 20, 1045, p. Ggit

igh-molecular.

t air transforms’
them into fatty acids, which can be esterified by mean:‘

The prod-'

+ certain that the synthetie product has the same physi--
. ologieal properties as natural fats. _Certain constity-

whereas natural fatg' -
55, 1925, pp. 6-5; Chem. Abs, vol. 22, 1998,

E ' {Synthetic Production of Fat From~
Siiddeut. Molkerei Ztg., vol. 68, 1947, pp.’ -

- Review of production of synthietic fats, with argu-‘ -

[Utilization of Cracking Gas and Nat-" -

carburants, vol.. 134, 1045, pp. 401455 ; Chem. Abs,- 7 -

‘The possibilities offered by latge amounts of cracking
gas available through the various processes.of petro- -

plica form of a review: (1) Polymer-’ -
- lzation and alkylation of the olefins by either thermal o

- formation of alkyl halides, oxidation of olefins with the - -
and the formation of glycols; -

: The Lurii pressure gasification in combina- -
" tlon with: the Lurgi. cracking plant for the eracking -

‘}5, erties of
D!

1%

50 tons per day is claimed to have the special advgm—
lz;gothat tg: heat exchanger and the vessel containing
the catalyst are arranged in a single high pressure

P ‘onit. Flow diagrams and operation data.

. LUYREN, W., AND KRAERER, L. [Magnetic Prop-
161 Natural and Artifiefal Iron-Oxygen Com-
I. Magnetic Measurements on Powdered

£ PO

., Specimens.] ~ Mitt. Kaiser-Wilhelm Inst. Eisenforsch.

- Diisseldorf, vol, 16, 1934, pp. 169-178; Chem. Abs., vol.
29, 1935, p. 434. ) .
" Method was developed for measuring paramagnetic

properties of Fe-Q compounds is described. Magneti-
‘zation curves of different material. s
152, LUYTEN, L. - [Kinetics of the Methane Synthesis
. on Nickel.] Natuurw. Tijdschr., vol. 23, 1941, pp.
25-26 ; Chem, Zentralb,, 1942, T, p. 25; Chem. Abs,, vol.
87, 1943, p. 3662, : fest of G0 tﬁ
riments on the poisoning effect o on the
'acgigeNi used as catalyst in the synthesis of CH; from .

B and H., including those in which D was used, show
S O e raaction voloctey, Som=Fk[H,1%/[C0]% and

Scpe=1"[D:136/[CO1%, where &'/k=115 and 1.

250° and 300°, respectively. ' The higher the CO.cgntent
of the' gas mixture and the smaller the activity of
the catalyst, the greater the difference between the re-

. action velocities of the 2 isotopes becomes, since in: both

¢ 2153, LuyTes, L. ASD JUNGERS, J.

creasing quantities of CO suffice to reduce. Cu:0.

' a partial pressure of 7.6 mm. CO in otherwise

cases the number of active centers-remaining for-ad-
sorption of H or D is smaller and the difference between
the zero-point energies causes a relatively greater- dif-
ference between the two isotopes, "Apparent activation
energies - ‘are: Fom=27,100cal.; Ecps~=24,900 cal.
Baprirenc™=Bactiat—3\H--NcO, the

adsorptiom. ¢

re

C. {The Kihetic?
of .the Catalytic Synthesis. of Methane in- Nickel..
Bull. soc. chim. Belg., vol. 34, 1945, pp. 303—318;‘

- Chem. Abs;, vol. 44, 1947, D. 2310. S

2186, Macrantass, A. - Synthétic Fuels, Rev. Petrol..
Technol., 1936, pp. 252-258.. - : ‘ :

{ *"_ Developments in the- Fischer-Tropsch brocessico_m- ;

prehensively discussed. . : -

2157. MACFARLANE, W. A. Synthetic Oils From Coal:

. The Fischer-Tropsch -Process. Chem. Age,. vel. 40,

1939, p..239. AT . e

" Lecture to the Manchester Literary and Philosophical

: Soclety.: Work of Fuel Research Station is revieyed.

22188, Maporro, O. i
:Iron-Carbon - Diagram.] : Tetsu-to-Hagane, .vol.: 24,
1938, pp. 432439, - ) e

2159, Marer, C. G. Reduction of Cuprous Oxide-by..
Carbon Monoxide, Bureau.of Mines Rept. of Inves-
tigations 2926, 1929, 7 pp.; Chem. Abs., vol. 23, 1929,

. p. 3621 ‘ B

Presence of less thian 0.1 mm. CO préssure in an at:.

" mosphere of . otherwise pure 'CO: will act reducingly: )
¢, toward CiO below 1,064°,

The equilibrium changes
with temperature'in such a way that below 900° df;;
temperatures near and above the melting point of.Cu, -
pure CO-
should reduce the dissolved CuO to 0.0058%. -
2160. MarLwe, A. [Synthetic Hydrocarbons.] Jour. -
usines gaz, vol. 48,1924, pp. 84-37; Chem. Abs., vol.
18,1924, p. 1464, . % S
Modern- catalytic methods .may. often be used: ad-
vantageously to replace the dlder methods besides: offer-~
Ing an explapation of the production of certain indus-
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Reaction is characterized by a strong adsorption of
CO on the catalyst and a comparatively weak adsorp-

tion of H, (or D). Expressions for the velocity of
reaction, as derived from experimental measuremeqt‘s’,

Ver,=k(pn,)*%/(pco)?,
Voo, =k (pp,)*7/(pco)’2.
The reaction is not inhibited by the products of the
reaction. The energies of activation are: Ecor=27,000
cal,, Ecp,=25,000 cal. .
Ly~csm, M, A, See abs. 355a. :
2154, Livon, W. H., aNp Crawrorp, R. M. Methane }
Cracking by Partial Combustion With Oxygen or Alr
in Gérmany.' U. 8. Naval Tech. Mission Tech. Rept. .-
- 55645, 1943, 15 pp.; PB 23,076. L
Coke-oven gas, hydrogenation tail gas, and Fischer-,
Tropsch tail gas were commercially cracked by partial
combustion with O: or air to produce raw materials for -
various ‘syntheses. Feed gas consisting of N, and Hs
was produced for NH; synthesis, and various CO-H:
mixtures were made for use in the MeOH, isobutanol,.
and Fischer-Tropsch synthesis. . ; NN
2155, —. ' Synthesis-Gas Purification Processes in
Germany. U, 8, Naval Tech. Mission' Rept: (un-
numbered)—15, 1945, 16 pp.; PB 40,925; Bib: Sci.
Ind. Rept., vol. 3, No. 3, 1946, p. 158. - )
Report..covers those processes.that are-in commer-
cial use for the purification of large volumes of gas,
such as are employed in the production of NH,, H,

MeOH, and synthetic oils. The topics considered are: ~

Dusts and ‘tar removal; I. G. alkazid. process for gas .
purification ; .I. G." Claus- process for recovery of 'S
‘from H:S; H.S8 removal with Fe oxide; removal of

- organic C, COy, and CO; and gas purification by-acti-" -

vated C. - :
Lyoys, L. E.  See abs. 1580.
- 'Lyssar, L. "See abs. 2012,

" trial bydrocarbons. The article deals, among other - -

[Carburizing Equilibria. and the

things, with : The hydrogenation of CO and CO: with.
Ni at 250°; preparation of saturared aliphatic hydro-
carbons from-alcohols by the. Grignard reaction; hy-
drogenation of CoaHin and CaHzm: with Ni. :

: See abs; 3000, .. | I
2161, MAILHE, A., AND pEGopoN, F. . [Catalytic Rédue-
..tion by Means of Iormic ‘Acid. and the Products.': .
. Obtained by Catalytic, Condensation. of ‘Acetone.] -
~Bull, soc. chim,, vol 21, 1917, pp. 61~64; Chem.: Abs,,
_ vol .11, 1917, p. 3240. . - R T

HCO:H, which, under the influence of 'such catalysts.
as Cu, Ni, and ZnO, decomposes into H; and COs, was
used in the reduction of various ketones.
genation'was carried out at about 300° using Nior .-
Cu. The activating effect’ of ‘Cu .and Ni upon -the
dissocintion was studied. . -~ -7 .7 LT
2162. MAKING, S. [Synthesis of Higher Alcohols From -
- Carbon Dioxide and Hydrogen at High Pressure.] "
" Chem. Rev. (Japan), vol. 5, 1939, pp. 21-38; Chem.

Abs., vol.' 35, 1941, b. 7938. S

Review with 35 refs.. - E

. - See abs. 1882, 1883, 1884, 1885, 1888,
MAKINoO, §., KoIpoE, H., AND Murata, Y. Benzine -

Synthesis From Carbon "Monoxide and Hydrogen.
LIIL- Influence of Aluminum. Oxide, Silver. and '
', Other Addition Agents Upon the Tron. Catalyst. -See

-

abs. 1889. o
Maraxorr, H. L. See abs. 3592,

The hydro- .
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2163, Marvowskr, S. [S}ntheses From Carbon Mon-
oxide.] Przemysl Chem., vol. 28, 1949, pp. 467-482.
Review of Fischer-Tropsch and related processes.

2164. Marisorr, W. anp Kaerorr, G. Methane. Jour.
Phys. Chem., vol. 22, 1918, pp. 529-575.

- 2185. Mawverr, K. L. [Time Versus Amount of i{euc-

" 2167, MayCHoT, W., axpidancwor, W. T. . [Prepara-. -
. tion of Riithenium Carbonyls and Nitrosyls.] ~ Ztschr. -
anorg. Chem;, vol. 226, 1936, pp. 385415 ; Brennstoff- :

L4

- soluble in, CHq, alcohol,

- strong reducing .agent.. With I"in C.H, Rul.( CO): is~
- ing Ru(CO); to 50°.

' insoluble in H:0, and soluble in organic solvents.
- Solution in glacial AcH becomes. lilac In direct sunlight.

tion Formulas for Heterogeneous Reactions at the
Phase Boundaries of Solids. I. Development of the
Mathematical Methods and the Derivation of Surface
Area Versus Amount of Reaction Formulas,] - Ztschr,
physik. Chem., vol. 187, A, 1940, pp. 43-57; Chem.
Abs., vol. 35, 1941, p. 2058. .

Mathematical and theoretical. The simplifying as-
sumptions of other workers are eliminated. Mampel
assumes only equal rates of nuclear formation for equal
times and for equal areas of unaffected surface and a
constant velocity of growth of the nuclei. The formulas
apply to the induction period as well as to the prineipal
period of the reaction. The equation of Fischbeck and
Spingler for the induction period is derived.

2166, - -~ _{Time Versus Amount of Reaction For-
mulas for Heterogeneous Reactions at the Phase
" Boundaries of Solids. II. Time Versus Amount of
Reaction Formulas for a Powder Consisting of Spher-
. lcal Particles.] Ztschr. physik. Chem., vol. 187, A,
1940, pp. 235-249; ‘Chem. Abs., vol. 35, 1941, p. 771809.
Mathematical and theoretical. Spherical particles
of uniform size are assumed. . For large radius the
equation has the form At/r=1-—/1—gz, in which the
symbols- have their usual meaning. For small radius

* the equation is #=1~c,e~k*. "The intérmediate case

is.approximated by either of these equations. _ This

_ intermediate type is characterized by a reaction veloe-
.ity ‘'greater than that of either of the otheér 2 cases.

For all 3 cases there is an.induction period during
which the reaction follows a 4th-power time law; this

period is short for'the first 2 cases and long for the |

intermediate case. The experimental testing of the
results is complicated by the tendency of particles to
become smaller during the course of the reaction.

' Chent,, vql. 17, 1936, p. 232; Chem. Abs., vol. 30, 1936,

P. 5139,

easily volatile Ru carbonyl is formed. which separates
out at —80° in colorless erystals, melting at —22 to
a.colorless, optically sensitive liquid, ‘which itself de- -
composes a-little above its melting point with evolution.
of gas and formation of a yellowish color. - After some
time it crystallizes into beautiful orange flakes until
finally the liquid phase compleétely . disappears. .The
conversion oceurs instantaneously at $50°.. The formula
of the volatile carbonyl is Ru(CO);, that of the orange
crystals Ru:(CO)y. It is insoluble in H.0 -and easily”
CHOl;, CCL, and benzing ;-
but the solutions on standing bécome yellow, indicating "
formation-of Ru:(CO)» In alkaline solution, if is a .

probably formed. Ru.(CO), is easily produced by heat-
It can be ensily erystallized from °
H,. The crystals are quite stable to air and light,
Its

It is extiemely stable and is believed to be due to a.
change in molecular size. -Heated in air, Ru:(CO)s be-

. gios to decompose at 150°." With I it forms Rul(CO),, -
orange-red.- Ru(CO); can also be prepared by heating -

1 gm. Rul, with 5 gm. Ag in a.Cu-coated.autoclave with
CO at 170° and 455 atm. for 24 hr. A green Ru car-

_bouyl is formed as a byproduct in the conversion of
“Ru(CO); into Ru:(CO)s. It is amorphous and insoluble
+ in organicisolvents but is soluble in pyridine and con-

" 2168b. MaNFREDL, (.

BIBLIOGRAPHY OF FISCHER-TROPSCH SYNTHESIS AND RELATED PROCESSES

centrated HCL In general, it is similar to Fe(COy,

and may be the analogous Ru compound. If Ru,(C0),

is heated in dry NO for 13 hr. at 120°, the temperature B
then gradually is raised to 1350°, and the NO gradually .=

is displaced by dry Na, 'a red, crystalline product is oh.
tained, Ru(NO})s.
uncontaminated with Ru(CO)s;.
especially when moist.
CsH,, slightly soluble in alcohol, somewhat better in

It easily gives off No

acetone, and soluble in pyridine. It is reduced with H,

at 220°; NH, is formed.
. Mancmor, W. J. See abs. 2167, -
2168. Manpo, A.

Direct hydrogenation of coal and the Fischer-Tropsch
synthesis process are discussed.- Processes for Ppro-

duecing synthesis gas, for example, Viag, Winkler, ete, .-

are diagrammatically described.

2168a. Manes, M. . Distribution ‘of Liquid and Solig
Fischer-Tropsch Hydrocarbons by Carbon Number,
Jour. Am. Chem: Soc., vol. 74, 1952, pp. 3,148-3151.
Equation has been derived for calculating the dis-

tribution by C number of Fischer-Tropsch hydrocar-

bons, based on the assumptions that chain growth in

the synthesis proceeds by stepwise addition of single

. C atoins, and that the probability of growth, a, of a

given hydrocarbon chain is independent of the C num-.
ber. >Cy although it 1nay vary with experimental con-
ditions. ]
liquid and solid  product to a. Its -applicability 1w

.. .relatively erude fractionation data (zasoline, Diesel oil -

and wax) from a wide variety of soirces indicates
that the approximate constaney of a. _previously ob-

¢ Served for liquid hydroearbons, extends to waxes, and
>+ that a is & convenient parameter for characterizing the - -
product distribuition. The eventual termination of chain’

growth is a necessary consequence of the equation so
that selective cracking of waxes need not be postulated.
[Synthesis-Gas
From Methane and Its Uses in the Chemical Indus-
. try.]” Ingegmere, vol. 24, 1950, .pp. 241-248; Chem.
. Abs., vol. 43, 1951, p T . S E
2 Review of the use of synthesis gas in the industries -
of NHs, HNO;, NH.NOs, ured, MeOH, HCHO, carbon
‘black, HCN, and C-H,. <0 - S

. L . 2169, MANKASH, E. K., ¥a, G. P, %o, D1,
By reacting CO With Ru at 180° and 200 atm, an - 2 ANKASH, E- K., Borisova, G. P., OrocExo, D. 1.,

- axp Frost, A, V. [Kinetics of Catalytic Cracking of.
Paraffin Over Activated Aluminum Silicate.] Neft-

"= yanoe Khoz., vol. 24,'No. 67, 1948, pp. 26-34; Chem.’

ADbs., vol 41, 1047 . 2879,

-velocity constant decreases slightly at low feed rates.

The apparent ehergy -of -activation, caleulated - from -
_.these equations, is 13,550 for the overall decomposition-
- of the feed, 16,400 for the decomposition of eracked
-gasoline, 11,900- for. -the formatjon- of .gasoline, and. -
.+:15,000 cal. per mok for the decomposition.of the residue -
- - recycled to the 2d pass. The difference in the values

for decomposition and formation of gasoline explains
“why maximum yield of gasoline is lower with increase
in temperature. Formulas are derived, for calculating

. the velocity-constants of catalytic cracking as a func:

‘tion.of temperature. Calculated data on the yield of

- products: and the' optimal. volumetric veloeity corres -
‘sponding: to maximum gasoline' yield are tabulated

-along with experimental values, They agree fairly well,
Mavxy, C.A. See abs, 2122, ’ ’ .

- 2170, ManyEs, L. | [Byproducts of Paraffin Oxidation.]
. Die Chemie, vol. 57, 194{, pp. 6-11: Chem. Trade -

Jour., vol. 116, 1945, pp. 309, 311; Chem. Abs., vol.

‘i 38, 1844, p. 5200,

It is very difficalt to obtain thig ‘-
It i3 insoluble in H.0, Et.p’.

[Synthetic Fuels From Lignites] -
Florence, 1940, 225 pp. ; Fuel Abs., March 1945, p, 236, .

The equation relates the distribution of the ‘

Manufacture

ot Cracking of wax (a Fischer-Tropsch product melting:

“ 282429 mol. wt. 320) in a,veaction tube packed with )
aetivated'Al silicate catalyst conforms élosely to equa-’

-tions for a unimolescular, consecutive reaction. The

e
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Comprehensive summary discussing raw materials,
higher-molecular aliphatic aecids, forerun fatty acids,
aqueous and oily condensates, volatile products, hy--
droxy aliphatic acids, didarboxylic acids, aleohols,
aldehydes, ketones, and Na.SQ.. 85 refs. A translation
of this paper appears in BIOS Misc. Rept. 26, 1945, pp.
13-31, PB 93,709. i ’

ManTIca, E. See abs. 2401b, 2706¢c. -
2171. MAQUENNE, L. [Action of the Oxides of Carbon

on Water Vapor.] Ber. deut. chem. Gesell., vol. 18,

1883, p. 1358; Bull. soc. chim., vol. 39, Ser. 2, 1883,

pp. 308-309; Jour. Chem. Soc., 1883, p. 860.

CO reacts with H.O at 150° over Pt sponge so that
after 30 hr. all the CO, is converted into CO and H.. Itis .
concluded that the system CO.---H. is stable below the
dissociation temperature of CO:; and that CO is itself
at low temperature a stronger reduction agent than H..
2172, MarcoTTE, E. [Liquid Fuels.] . Rev. sci., vol. 62,

1924, pp. 517~522, 551-557; Chem. Abs., vol. 19, 1925,

p. 2267. . L :

Brief outline of the qualities required of liquid fuels *
and ‘of the possibility of producing them by polymeriza-
tion of CH, hydrogenation and- transformation of
gaseous into liquid hydrocarbons, polymerization of
C-H: into aromatic hydrocarbons, direct combination of *
CO and H., carbonization of coal, lignite, and peat,
production of alcohol, and use of EtOH-CeHs mixture. .

. ‘MagoEg, 3. 'Sce.abs. 8087.. - 1o o7
‘2173, MaRex, L F., Anp Hamx, D. A, Reactions In-:

_.. ¥olved in the Synthesis of Hydrocarbons and Alcohols. .
Catalytic Oxidation of Organie -

From Water Gas.

Compounds in the Vapor Phase. -Chemical Catalog

" Co.; Ine., New York, 1932; chap. IV, pp. 100-135. - —-

. 2174, Marex, L. F., Bocrow, A., anNp Krng, G. W.
.. Bxperimental Laboratory Study on Effect of Pressure
“.on-Carbon Deposition and Rate of Reduction of Iron
' .Oxides in the Blast-Furnace Process, . Am, Inst. Min.
and Met. Eng., Metals Technol., vol. 14, No. 4, Tech.’
© Pub. 2184, 1947, 24 pp.; Chem. Abs., vol. 41, 1947,
D475 T
. Commercial hematite was.sized to. $-14 mesh and

'

" reduced with mixtures of commercial compressed CO, " -

.CO:, and N, simulating gas compositions oceurring in

)

' “various zones of an’ actual blast furnace. The resuits
"To FeO and reduction of FeO to Fe, Pressures of

- the conditions used. "A maximum of C deposition oe-
curred at about 489° at 5 atw. pressure and 1 hr. ex-
posure.
amore than 3 times the deposition at temperatures. 50°

" the pressure at constant linear velocity.
- - --Mapernr, 8. Seeabs. 8. - . -
- Mark, H. Se¢e abs. 355, 7
2175. MARKLEY, K. S. Syuthetic Fatty Acids.

L G.
{ Farbenindustrie -A.-G., Ludwigshgtfen,v FIAT Final

. Rept. 362, 1945, 4 pp.; PB 1,31 i e
. Process used for the production -of synthetic fatty

- ‘acids at Oppau is the same as that used by the Deutsche’.

Fettsiiure Werke at Witten (abs.-2176 and abs, 3236), -

- except that the .latter plant used only Fischer:-gatsch
paraffins, whereas the Oppau plant used Riebeck paraf-
fins obtained from .brown-coal pitch and Tief-Temper-
atur Hydrierung paraflin obtained by hydrogenation of
brown ‘conl, as well as snythetic, paratting produced by .

' the Fischer-Tropsch synthesis. ' A considerable amount

© of work had been carried out on the nutrition value and

toxicity of synthetie fatty acids produced by oxidation -

of paraffius from all 3 sources, and various tests have
- indicated that synthetic fatty acid glycerides are
superior to patural fats owing to the fact that they are

" approximately 5 atm. abs. increased C deposition under -

=
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composed very largely of saturated fatty acids. - It.is
indicated from the results of physiological research
that straight chain fatty acids, whether odd or even,
are equally readily assimilated and utilized by the body
at leastin certain limited amounts, However, branched
chain, hydroxy, keto, and dicarboxylic acids,all of which
are present in the synthetic acids, are not readily assimi-
lated, if at all, and lead to retarded growth and abpor-
mal excretion products in the urine. However, it is pos-
sible to remove the oxygenated and dicarboxylic acids
and the branched-chain acids by suitable treatment;

2176. Marriey, K. 8., a¥p Goss, W. H. Mirkische

Seifen Industrie. BIOS Final Rept. 86, 1945, pp.

25-32, PB 18,911 ; PB Rept. 225. .

‘Besides ‘the abové-named plant (raw material ca-
paeity, 40,000 tons per yr.), 3 other plants have produced
synthetie fatty acids: Oppau (capacity 20,000 tons) ;
Heydebrech (20,000 tons); and Magdeburg (12,000
tons). The raw material is gatsch produced in the
Fischer-Tropsch process. Material made in coal hydro-
genation plants cannot be employed because it containg
aromatie compounds. About 150-200 tons of fatty acids
per month was the maximum used for the production
of synthetic fats and margarine. Fatty acids Cuw-Os
(55-80% of the total fatty acids obtained) are used for
edible purposes as compared with the Cs—C=: acids (60~
659% of the total fatty acids). used for soup making., A
flow sheet of the process and plant for the manufacture
of fatty acids is attached. The oxidation of the gatsch
by air is carried out at 110° in Al vessels with stainless
steel (V2A) tops and at atmospheric pressure in the

“Upresence of 0.2% KMnO. as catalyst. The reaction is

-, présence of a’' Zn catalyst.
- -more suitable for diabetics, the explanation being that - - -~
- :while diabetits burn the even. number of .G chans

_showed that the reduétion of Fe.O; proceeds; by 2 steps: ..

The maximum deposition- at the pesk was -

‘higher. or-lower. > The rate of ore reduction is propor-:
-tional to the linear velocity at constant pressure;or to." .

continued until -the mixture contains about 33-35%
fatty acids, the remaining nonoxidized material being
recycled. - The overall yield of fatty acids is about S0%.
Synthetic fats and margarine are made from the fatty
acids by esterifying with glycerin at 120°-180° in the
nee’ Whereas, the fatty acids
themselves have g strong, unpleasant odor, the fats'

made from them are much betteér and have very good . .

keeping qualities, -If also’is claimed that synthetic fats
are utilized in the body as well as naturalfats and are

present in natural fats to give acetone, the odd number

..chains. in. synthetic fats; in addition to.even number
- chining,;-dre burned to*p‘ropionicnciﬂjan(l,‘ finally give:
~CO: and H:0: - The cost of synthetic acids in the differ-. .

ent plants ranged RM 70-120 per 100 kg, ivhereas that

from natural oils during the war was RM 140, The -
cost, however, depends upon the price of gatseh (dur- -
_ing the war this was RM 30 per 100 kg.), and normally .

" syuthetic acids for soap making would cost 2 times as -
muach. as natural scapmaking oils in Germany and on - -

the world market perhaps:3 times as mueh.
2177, —~—, Ox0 G, 'm.: b.;H., /Rulirchemie A-G.

" BIOS Final Rept. 86; 1945, pp. 33-37; PB1S911, PB -

Rept. 225, L

0x0-G. m. b. H. is owned by the Ruhrchemie A:G.,
I. G. Tarbenindustrie A.-G., and Henkel & Cie.
alcohols are made by treating the olefin products ob-
“tained from the Fischer-Tropscli process with CO and
H. under 200 atm. pressure and 180° in presence of a
Co~Mn-Th eatalyst. The unain’ part of-the alcohols

obtained are sulfidted’to obtain nonsvapy detergents.

Fatty ncids can be made from the alcohols by a further -

oxidation process,- but. the process is not economical. -
"Ihe chief alcohols made by the Oxo process have chain ~ -
.. lengths ranging from Ci—Ci.,

The Ci, Cit; and Cis alco-
-hols were very sutisfactory as regargs color, and -the .

Ci: and G alcohols were comparatively free from odor.

The cost of the olefins was stated to be 3540 pf. perkg.,

and they are sold to Oxo at 45 pf. - The cost of the -

finished alcohols was 80-90 pf.
‘Marscaxer, R. F. ~ Sec ubs. 3153, 3767, 3768.

. -

Fatty -
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' able‘ castings, and to tixe explanation of a bl
b A ast-f
- dxagram and the problem of quick smelting.‘St umace

. MaTsusara, I See abs. 1119, 1120,
Matsumoro, E. See abs. 1906a.
. MATSUMURA, A See abs. 1930.

MATSUMURA, §.  See abs. 2197, 2198, 21
2201, 2202, 2903, 2208, 9205, 59, 2200,

2196. MATSU2MURA, 8., TaraMis, K., axp Ko
Benzine Synthesis and Activated Adsorptioxx)l‘\‘:)xf"ﬂﬁ:
drogen, Carbon Monoxide, Carbon Dioxide and Water
on Cobalt and Iron. I. II. III. Sci. Papers Inst
Phss.qC]{em. Research (Tokyo), vol. 87, 1940, pp:
302-322 (in German) ; Jour. Soc, Chem, Ind. (Japan)
vol. 43, suppl., 1940, pp. 175-184; Chem. Zentralh.,
éggg, II, p. 2842 Chem. Abs., vol. 34, 1940, pp. 6302

Physical adsorption of H: on Co or Fe occurs
60°; - above. this temperature activated adsorbpet]i‘:)‘r:
gecurs until a2 maximum is reached at approximately
200° (Co) or 160° (Fe). Adsorption of CO by Co or Fe
altlgough equilibrium is approached slowly, increases'
rapidly al:;ove 60°, the adsorption being reversible
below 110° (Co), but decreases above 60° for Fe
adsorption increasing above 190°. Chemisorption of
CO by Co or Fe prebably results in carbide formation
Fe requiring a higher temperature for this processf
,Adsorpt}on of CO: by Co is considerable: physical
adsorpqon probably occurs below 100° and activated
_adsorption above 100°, with a maximum at 150°.. Fe
) adsorhs_consxdernble CO: at room temperature, but this
»adsorptlon decreases to 'a negligible amount at- 300°
Co and Fe exl_nbxt physieal adsorption of N, ndsorption' '
--virtually ceasing at 100° (Co) and 250° (Fe). Subtrac-

or Fe from those on the curve for wet N !indicates’
‘for ‘Fe activdted adsorption begins at 200° In the

- benzine ;synthesis, a carbide- is first' whi
nzine ;] arb; . first formed, i
Teacts with adsorbed atomic H:to give CH:‘( ’grmlllpmslf

¢ H

*.. these CH: groups undergo polymerization (various de-

grees depending on number of grou :

- a 1 psS present),

’ ;eduetlon,;and the hrdrocarbons so formed \'o)latg%ezl;
) f1'0111 the eatalyst surface. Temperatures above 160°

s or, the synthesis of_ benzine with Co ¢atalyst are neces-

S :%gri% ghgx;\ telxlxgugxértllua;;ntiges of activated H. will be :
. r 1 catalyst. . A higher reaction & -
. ture is required with Fe on accoﬁmt of higher ‘t:l}n)ggg-

"..ture of formation of Fe carbide, In th i )
) : 5 e b -
thesis, Co differs in its. action from Fe i)fnfllll;% gltl) '
instead of CO: is formed because of the greater desm:p— :

tion velocity of H.O from the Co.

Physicochemical Investigations on C i
: { oal
:IIV Velocity - of . Adsorbing Hydrogen b%yné}:ﬁ;ﬁ.
R ;our.9§oc. th_m.. Ind. (Japan), vol. 44, 1941 pp.
‘ asgs-s»; Chem: Abs,, vol. 42, 1948, p. 2080."
- under atmospheric pressure is brought into
o 0sphe ght into cont:
~§,if% Ctégt.14.5 -275°, and the velocity of udsorptionaocg
~'adéo¥b X is. measured. ‘When ¢ (in min.)/z (cc. H:
- Al e tuper gm. of Go) is plotted against ¢ for each
. jthx perature, a strmght' line is-‘obtained in each case;
-, ~ithis shows-that there'is a relation t/@=t/4A--1/4’K,
4K, .

;which is the irtegrated” form
wh S of dr/di=K(4--X)%
;él;?lﬁ:% fe aan lfs zg:b":%gsttlf;? cfélhx‘-afteristic of e(nch tex)n-' '
| -perature, act that H is adsorbed i
.dissociated state by two- activ Stade
: ‘ enters of Co. Stud
of 4 and K determined for varie oy es 4
o ot . temperatures sh
) ;. that on the surface of Co t.hex?us et Tsorbing
e 1 n € are active adsorbing
- centers’ of various degrees of activit; = tem
-. iperature' the ¢enters of greater acltiy'" ot JOT e
- o o oenters: of 2 vity react, When
tu?!}telt]i Wi?lllr% ’IS raised ;such centers soon become

B
B -3: 1
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tion-of-the values on the adso¥ption cirve for N on.Co - -

*- roughly that activated adsorption of H.O on ’
about' 60° and -reaches 2 maximum at 100° Sgdstgﬁis: .

+ was obtained, and one broken lite (broke : i
i one ok
- for temperatures above 60°, except (99.6;;%0?\3;;:1;“11

72197, Kopaxa,’ 8., MATSUMDRA, 'S, AND TanaMa. K. -

* .increasing the number of active cen g
- 'the activity of those centers. tg‘s gnd iner e“‘% .

apd then the centers of less activity

begin to exhibit a measurable velocity o “
Thus, the higher the temperature g;xe fgl:‘gi(t’geion'”
;lf:grptxon by active centers of smaller activity. the
98, Kopait4, 8., MATSUMURA, S., AND AXNDO P &
lcochgmlcal Investigations on G’asoline Syﬁ&es[i:.hy#'
Velocity of Adsorption of Hydrogen by a Catalyst
%)éml(% a:md )Inf\isorial Earth.] Jour. Soc. Che,;),_z
L pan}, vol. 44 2 ;
1‘»\’;)1- S il oL 1941, pp. 9~0—924, Chem. Abg,
echanism of adsorption of H. under af .
pressure py Co precipitated on infusorial eg]t.%sgg eéfc
:z.me as in the case of pure Co, but 4, determineg b; .
£ e number of active adsorbing centers, is much greator - v
~°£ the supported catalyst. The values of K, meas\ﬁ-r "
ing the relocx_t): of adsorption, are small, pei‘haps be-
cause the actmty.of adsorbing centers increases and""
m(;)st of them are instantly saturated, so that only thy o
a SOl‘pFlOn of less a;:tive centers is within the scope (’;: :
Eeasmement. Variation in 4 with temperature show,
21;agsame tendency as in the previous case. E
9. Phiysicochemical Investigation
}imens.vnthesxs. VI. Velocity of Ad';orptizlf I:)? ’ﬁs?.
Jgg;ensl&\; Cé;}])gg-ﬂih%rin(—gnfusorial Barth Catalyst.
A 5 . Ind. (Japan), vol. 4
920-624; Chem. Abs. ol By o
. With a catalyst of Co, ThO:, and infusoria
ge(t:ge ratio 100:18:,1;.'_30, there was ,no’,'changeliga gx!;
med] anism of adsorptxol}, but there was further in.
cret se in A, with adsorption taking place more rapidly
Eh with the _ﬁnal amount of H: adsorbed being greater
an in previous cases. .Addition of Th not only
cgeuset.i the number of active adsorbing centers, by
also produced cen_ters of greater activify at'lower’tm-
perature, so that it greatly decreased the temperature
of activated-adsorption-of B T LY
- 2200. Kobada, S., MATSGMURA, :
. T:, AND YOSHIMORT, K. .. 0l
Gasoline Synthesis. V.
of Hydvrogen: by Iron. - Ji
pan), vol. 45,-1942, -
© 1949, p. 2412, e k
Similar ‘experiment to’ that i » ¢
x nent: fo, -previously. described:>
é;lb'sl. 2197), m,xavhxch Fe was used insteag of éo W?é {
¢ rried out at 0°-306°... When ¢/z is plotted against ¢
or each temperature one straight line for 0° and 3|

§

line or lines were-obtained, leading to 3
i y ) , ) 1or2 s
}‘_) alil‘esiof A aqd K.‘ It is-concluded %hat H. is idseot{?bg
g re in the dissociated form as by Co, that the surface”
of Te is not homogeneous, and adsorption at the cen i
ters of'thevaeaker activity is observed at higher tem-
ggraiémes. I\o‘reason Tor the irregularity at 39.6’ was}
z 11m .- -Values of 4 above 150° were much higher than':
elow, which shows that above 150° the number of i AR
;;:;vg center; of adsorption suddenly increases. *}“j“ 3
. —. Physicochemical Research lin
Synthesis.- VIIL. . Velocity of Adsorptio?lndfG %S;tliror-‘-' :
g b():T g;gn)on .Ilnffsorial Earth, Jour. Soc. Cheris:
A . n), vol, 45 9 0N ONQ. o 3.
7;01' £ 1550 5, 2413?, 194., pp. 2564-258; Chem. Ab:
- Similar experiment .was ‘performed by 'usi A
. P N u
;%idromd(la Drecipitated_on-infusorigl eartlsxy‘ ansc;ngrl
ok (:: l;%sutt was similar to the previons experiment ex
irxl':e 1ai there was a shift in temperature at whiC
g;:l arity-and broken lines appeared.  In general, It
was also noticed that infusorial earth had an effect of

3

2202. . - Physicochiemical R i€ 4
‘ — Bl e esearch on’ Gasoline;
) Syntléesxs. IX, Velocity of Adsorption of Hydroge
. (§ :p aI(])l):'lposlltevI):on Catalyst. - Jour. Soc. Chem. In
b ‘19479’,1;‘02 4]‘.135, ‘1971.2,‘1)1,)".«254725:8; C?]e'm. Abs., ",,0,“

" . carrier ‘and promoter in gasoline

‘Acetylene by the Arc; Also the Oxosyu-
BIOS Final Rept. 747,

-~ LITERATORE ABSTRACTS

2207. .
thesis at Ruhrchemie, Holten.
Sept. 1946, 4 pp. ; PB §2,880. .
Besides the production of C:B: from CH. by high-

temperatore cracking, some details are given. regard-

ing a plant that was under construction for the pro-
duction of alcohols from the CirGus olefins obtained
from Fischer-Tropsch Kogasin by the Oxosynthesis,
that is, addition of CO and H: under pressure to givéthe
aldehyde and subsequent reduction by H. under pres-
sure to the alcokol. The catalystis the normal Fischer-

Tropsch catalyst of Co-ThO-kieselguhr. The yield of

alcobols is approximately 1009 by weight of the ole-

fins present in the reaction mixture. The mixed al-
cohols are to be used for manufacture of detergents.

Similar experiment was carried out with a cata1y§t :
containing Fe, Cu, Mn, and infusorial earth in the ratio
100 : 25 :2: 125, respectively, which was reported by
Tsuneoka and others (abs. 1885) to be a good catalyst
in gasoline synthesis. TResults, similar to the case of
pure Fe were obtained, except that the #/@-t curve was
irregular at 25° and 60°, and above 100° it was 2 broken
line, sbhowing that the adsorption of H. above 100° con-
formed to the second order reaction velocity equation.
In comparison with the Fe-infusorial earth catalyst,
there was no marked change in the amount of H.
adsorbed and its change with temperature at higher
temperature, but below 100° the amount of H. adsorbed
jnereased. This increase is considered to be caused

by Cu.
2203. . Physicochemical Research on Gasoline  2208. MarruEWs, M. 4. axp Woon, W. L. Orxidation
Synthesis. X. Adsorption of Carbon Monoside on of Hydrocarbons to Ethylene and of Methane to

Acetrlene With Conversions of Acetylene to Acetone.
BIOS Final Rept. 8§77, 1045, 7 pp.: B 52854, .
Investigation was made by oxidizing C.H. CeH, -

C,Hy, and Kogasin from the Fischer-Tropseh synthesis |

into C-H.. nis well as oxiding CH, to C:H: and manufac- -

turing acetone from C:H:.

2209, Production of Aleohols and Ketones
From Olefins at the Treibstoffwerk, Rheinprenssen.
BIOS Final Rept. 181, 1846, 12 pp., I'B 184267 Fuel
Abs., vol. 8, No. 5, 1946, Abs..2315. ’

- Waste gases from the Fischer-Tropsch plant were’
used asTaw material, but, owing to the great need for
synthetic gasoline, expansion of this . work.did not
receive official sanction as it appears that syanthetic
gasoline was more urgently needed than synthetic al- " . .,
cohiol. The same situation arose when a proposal was “

‘made by the Treibstofiwerk to-ecrack part. of their- -

-~ product to gaseous olefins or to run the Fischer-Tropsch. . -
reaction with a reduced H. partial pressure..
_°.. Marraias, B.T. ‘Sec abs.1136.

ALirui, A. Seé abs. 2502, 2508, 2504, R
9910, MaTUl, A, AND YASUDA, M. Oxidation of ‘Meth-
ane- Under Pressure, - 1. Jour. Soc. Chem. “Ind.
¢ (Japan), vol. 33, suppl, 1940, ‘pp.: 4534541 Chen, .
Abs., vol. 85, 1941, p. 3796. ) o
Partial o¥idation of a natural gas containing 9195%
OH. in the presence of 307 air, was studied at #50°, .
the: variable being gas pressure and velocity of gas .
~flow, -At 100 atm. pressure (kzyper em’?) over Fe:Ox as
eatalyst 400 mg. CH:OH per 100 1. gas was formed; CuO’~ -
and AgO gave 360 my. and 285 mg. CHaOH, respéc-
tively, under the same conditions.- With increase of: - =
pressure the Te.O; and CuQ curves increased in slope:
while the AgO curve decreased.” The same gas mixture. .
.yielded 30 mg. HCHO over Ag0 and over CuO catalysts, -
and 23 mg. over Fe:0; under 100 atm. pressure at 350° .-
and a gas flow of 10 1 per min. The vield of CH:OH
over AgO tended to increase, over Fe,0; and CuO to de-’
crease, with increase of velocity of gas fiow, while-the -
yield of HCHO was Jess-affected over these catalysts.

9211, MATUSHITA, T., AND Nacasawa, K. Mechanism

-%"6¢ the Tempering of Steels. Jour. Iron Steel Inst.. .

" :-(London), vol: 10, 1927, 12 pp.; Chem- Abs, vol.21, 0

'j‘1927,p.3876.‘ s ’ S e

The change in electric resistance and intensity- of

. magnetization are determined for a quenched G steel .
containing 1.02% C, 0.33% Si, 0.30% Mn, 0.015%.F, -
and 0.022% S, and it is found that during the decompo- . -

“gition of martensite, the electric resistance decreases. .
and the intensity of magnetization increases, both in2:. -
steps below 300°. . It is concluded that there are 2

' R = . . -kinds of marteusite, « and B, of which ‘quring. the .

- 2208. MATTHEWS, M. A. 0Ox0 Synthesis. - BIOS _Final _heating at a normal rate, the first decomposes at’ 100°-
Rept. 747, 1945, pp. 2-4, PB 52,880, - . U 1707 aﬁdt i:?hei Ilsggo?d at.c 170:1—1300;.]' In decogx&qs;x;g&f

.- Bri ipti I i operation at Rubr-~  ° martensite yiel ree,C rather than cementite, a
a,f,ﬁ{“é ﬁﬁ'g{ﬁf”" of pmit~ aqd, et o7 this, combines with Fe in the interval 300°-400° to. -

Cobalt, Cobalt-Kieselguhr, and Cobalt-Kieselgubr—

Thoria Catalysts. Jour. Soc. Chem. Ind. (Japan),

vol. 47, 1944, pp. 1-5; Chem, Abs., vol. 43, 1949, D.

2413, . )

Adsorption of CO was measured at 0°-250°. In all
cases, adsorption accompanied - by decomposition of
CO and formation of metallic carbide took place above
110° and ordinary. activated adsorption took place be-
Jow 110° The addition of kieselguhr and ThO: greatly
increased the number of centers of activity and pro-
moted the formation of carbide. .

2204. - Physicochemieal Tesearch on Gasoline
Synthesis. XIT, ‘Adsorption of Carbon Monoxide on
Iron, Iron-Kieselguhr, Imn~Kieselguhr—-copper—Mnn-‘
ganese Catalysts. Jour.. S¢e. Chem. Ind. (Japan),
vol. 47; 1944, pp: 1-5; Chem. Abs.,. vol. 43, 1949, p.
‘Adsorption of CO at 0°=300° was meagured: - In-all--
- gases, adsorption accompanied by the formation of car- - -
“bide took place above 150°, and the addition of !_;1gsel-
gulir and Cu--Mn . greatly Aincreased ;the ‘velaeity of
" carbide formation,. The effectiveness of ‘kieselgulw as 7
; synthesis is. consid-
ered to be due to the increase in°the number of active ~
centers for H: and CO, the increasé in.the amount. of
activated adsorption of H: and the velocity of carbide
. formation, while: the effectiveness of Cu-+Mn:as pro-
 moter lies in the increase in the number of active cen-
ters for carbide formation. The reaction temperatures

of the catalysts of the Fe series are higher than those of .
_ the Co series because the Fe catalysts form carbides at

higher temperatures. ST

2205. Kopad4, S., MATSUMURS, . S, - YosHmort, - K.,

- NISHIBAYASHI, Y., KADOTA, N., AXD - IWwaMUR4, |

Physicochemical Studies on Gasoline . .Synthesis. .
. XTII. XV. Influence of. Potassium Carbonate and

Borie Acid on the Activated Adsorption of Hydrogen..
“and@ Carbon Monoxide on Iron- Catalysts. ~Jour. Soc.
. Chem. Ind. (Japan), Sec. vol. 51, 1948, pp SO—100; )

Chem, Abs., vol. 44, 1950, p. 9136. -~ ...~ .
By adding K:COs ‘to the -catalyst containing 100 -
+ Fe+25 Cu--2 Mn-+125 kieselguhr, activated adsorption
L of CO ‘above 200° is increased, hile’ that -of H: is

hot, especially when. 6% KxCOs is added. By adding

H.BO; to the same catalyst,” adsorption’ of CO is-dé- .
L ¢reased-and adsorption of Hs increased at 200°. )Vheu
'20% H.BO, and 2% K:CO: are ‘added. adsorption of
both OO and H: at 200° is increased. - The above tend- *
ency conforms with results of gasoline synthesis v§'1th N
the same catalyst : Increasein.the length of synthe51ged
molecules and of the 1-values of the -oil by -adding
K-CO; or a decrease with H:BOs, and: an. increase in-
*¥ield by the addition of both. - )

I
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form ' cementite. . This formation of cementite is be-
- Heved to explain the second contraction in the thermsl
expansion curve as well as the sharp increase in mag-
netic hardness between 300° and 400°. This also is
illustrated with a W steel containing the double car-
bidé 4Fe,C,WC. The authors propese the following
classification of the.tempered structures of quenched
G steels: martensite--troostite~100°-800° ; troostite—
300°; troostite-}-sorbite—800°-400°; sorbite (osmor-
dite)~—400°; sorbite4granular pearlite—400°-550° ;
granular pearlite—550° to Ac; point. This is only valid
for a normal rate of heating.
2212. Maxrep, E. B. Employment of High Pressures
in Chemical Industry. Jour. Soe. Chem. Ind., vol. 45,
- 1926, pp. 366-370T; Chem. Abs., vol. 20, 1926, p. 2712.
High pressures are used (1) to increase reaction
velocity, (2) to change equilibrium conditions, (3) to
influence the course of a reaction, and (4) to facilitate
heat transfer. Joints should be tongue and groove with
metallie or vuleanized-fiber gaskets. Pipe joints should
be flanged, with the end of the pipe projecting slightly
to form the actual joint. Sliding parts can only be
packed by some form of leather bucket. Internal
heaters may have their leads carried through vessel
walls by bolts in fiber sleeves with fiber gaskets pro-
tected by steel washers under the nuts. Thermocouple

leads are passed through fiber tubes in the wall and -

the gland, with a disk of fiber under the Zland as
packing; or they may have a metal disk soldered to
the wire and packed in the stuffing box by fiber washers
above and below the disk:. 'Brief mention is made of
‘the significance of high pressures in the synthesis of
NH;, CHLOH, “synthol,”” Ha from H.0 and Fe, isopropyl
aleohol, and hydrogenation of naphthalene,
2213, . - Application of Catalysis in Industry.
1938, pp. 759-766, - -

Chem: and Ind., vol. 57,

Growth 'of the-catalytic ifidustry is demonstrated;

" and the general aspects of catalysis are discussed. In
" heterogeneous catalysts, . the surface:mass ratio:is
i+ -important; promoters that are not normally catalysts
" increase the activity of catalysts by providing a dis-
" ‘persion -medium’ that 'avoids the formstion of large
" erystal growths and thus increases the effective sur-

face: - Other promoters are themselves catalysts; there -

is direct evidence that.complex associations are formed.

‘The promoting action of alkali is discussed, although. -

- . the explanation is not yet understood. . Hydrogenation
catalysis is discussed at somé length, Hydrogenation
- of CO-with Co—Th catalyst is employed for the produe-
tion of paraffins and of unsaturated hydrocarbons,

which ean be polymerized to a satisfactory lubricating

oil. The reaction gas mixture of H: and CO is cleaned -

of H:S by .an Fe oxide purifier, and of organie § by
-an alkalized Fe contact mass at 200°-800°, Thermal

stability—the temperature range must be kept within
~1°—is maintained by thermal stabilizing" tubes - con-
-taining high-pressure H.O at 185°-215° or oil. - Coal

hydrogenation using 2-stage catalysts of Sn and Mo is
-, - touched upon. - k . Lo
722138, —

“%-vances in Catalysis, Academic Press, Ine., New York,
: “vol.-8,-1951, pp. 129-177. -ﬁ T

. Review_covers catalysts susceptible to  poisoning,-
principal ‘types of catalyst poisons, form of catalyst-
- poisoning eurves, factors, influencing toxicity and bene--.
~ . fieigl poisoning. “50 refs. listed. - - - : -

2213b. Max7ED, I, B., AND Hassm, N. Studies in Gase-

: ous Adsorption. III. The Thermal Activation Effect
in -the Adsorption of Hydrogen on Platinum and
-Nickel. " Jour. ' Chem. Soc.,
Clien, Abs;, vol. 26, 1932, p. 3978.

y atire. - They were then heated to a higher temperature
T mg, ‘The amount of adsorption at’higher tempera-

RAPHY OF FISCHER-TROPSCH SYNTHESIS AND RELATED:PROCESSES .

" magnetization reduced nearly 50% upon adding 1.7%

" Unpromoted Iron Oxide and.Iron Catalyst

¢ ..The Curie temperature-

. intensity of magnetization were observed. ‘The-doubly

Poisoning of Metallic Catalysts. Ad- -

. maximum- at-y==0.50, agreeing. with the known valn

1932, pp. 1582-1539;

Pt and Ni were allowed to adsorb H; at a low temper. e T L ,
- -. From equilibrium data caleulated on the basis of it

tures was normal. -After cooling to a lower temperatura
an abnormal adserption is obtained. The sum of the
additional values obtained stepwise is substantially the
same as if the heating is all one unit. The effect per
degree is greater the lower the original temperature -

on the seale. If the heating and cooling arein a vacuum

instead of in H, the adsorption at the lower temperature

is normal. An explanation without assumption of dfs. ..~

tinctly different adsorption types is presented.
2214, MAxWELL, H. L., AND HAYES, A.
Heat of Formation of XYron Carbide for the Tempera-
ture Interval 650°-700°. Jour. Am. Chem. Soc., vol,

48, 1926, pp. 584-593 ; Chem. Abs., vol. 20, 1926, p.1349,
the reaction 3Fe(a)+

Equilibrium constants for
200=CO0,-+ Fe.C were measured at 1 atm. ; a flow meth.
od was used and resultant gases.were analyzed. The

volume % CO: at equilibrium was 35.7::071 at 650°, -

25.25+0.05 at 700°. From data of Rhead and Wheeler
for equilibrium constants of reaction 2C0=C (graph.

ite) 4+-CO,, AF for reaction 3Fe(a)-+C=Fe;C is 3,138 .

cal. at 650° and 2,281 cal. at 700°.

These data give
AH at 675°==19,162 cal. . -

2215, MAXWELL, L. R., AND BRUNATER, S. Thermomag-

netic Investigations of Promoted Iron Oxide and Iron
Catalysts.
abstract LT, o
Curie point and specific magnetization of singly and
doubly promoted catalysts were determined. Singly:

¥

$i0.. Curie point virtually unchanged, but specific
by weight of BaQ. Doubly: Fe,O; and ALO,}Li0, %
N2.0, K.0, Mg0, Ca0, BaQ, SiO.. Curie point varied
only slightly and was >Curie point of Fe;0, Large
reductions of specific nagnetization were observed.
Some of theése, reduced in.H-.behaveéd like pure Fe. - ‘
2216, MaxweLL, L. R,, SMART, J. §., AND BRUNAUEE, 8.
Thermomagnetic “Investigations * of. Promoted -and
- Jou

" Chen. Phys., vol. 19, 1951, pp. 303-309: RN
¢ )-and intensity of magnet-
ization of certain unréduced. And’reduced Fe oxide
catalysts have been determined. For the singly pro-
. moted unreduced systems of Fe;0,, containing small %
amounts of one of the following, Na:0, K.0, Cs.0; Ba0,:
B:0s,. ALQ,, or SiQ:, ©.was. found to be virtually the .
same’as for Fe:0,,hut large reductions in the saturation

‘promoted unreduced systemns-studied contained addi- £
tions to Fes0s of Al:0; and one of the-following in small

‘amounts: Na.0, K.0, BaO,-or SiO.. . 6 for these mat
rials varied only slightly and was either equal to o
less than that for Fe,O..  Large reductions in magnet-
ization were found. Magnetic measurements on the ;
reduced. materials gave values of ©.the same as for | ;
pure Fe. The extent to which the promoters go into>

solid solution, both -for:the unreduced and reduced;
materials, is determined. Additional unreduced -un-
prromoted ¥e oxides were investigated that had variable;
-ratios. (y) of F*/Fet™, : Starting at y=0.352, magnet-’
ization was found to-increase with. increasing y to 23y

735

for magnetite, and then to decrease to a small value for

"large-y. “The value found for magnetization at y=0.35

is in agreement with Néel’s theory-of ferrimagnetism # &
applied to cubic Fe:0; and Fé&:0. 'O was. found to be 5
constant at about 583° C for y from 0.352 %
" MayEm, K.'. See abs. 8071, " - .
2217. MAYER, M., AND ALTMAYER, V. ‘[Equilibrium o
.Methane,] Ber. ‘deut. chem. -Gesell, vol. 40, 1907, ¢
. 227 21342144, Jour. Chem. Soc., vol. 92, 1807, I, P-4

t0'1.276.

vestigations of the reaction C+4-2 E:GH. in the pres;

Free Energy and .

Phys. Rev., vol. 76, 1049, p. 175, .

Fe;0,4+Li:0, Na:0, K:0, Cs:0, Ca0, BaO, B:0;, ALO,, /7

* ther investigations were made with steam.in place <x)) i
X R
CO:4-2H: and .
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e of Ni or Co at temperatures 470°-620°, doubts are
g;ressed that Bone and Jerdan (abs, 296) could have
effected the synthesis of CH, at 1,200°, Probably the
C employed contained impurities that yielded CH..
2218, [Synthesis of Methane With Calcium

Hydride.] Ber. deut. chem. Gesell., vol. 41, 1908, pp.

8074-3080 ; Chem. Abs., vol. 3, 1909, p. 64. .

CaH. forms CH, with CO, the maximum yield
(65.6%) being at 500°. The yield decreases as the
temperature rises.  Other produets of the reaction are
C and CaC.. With CO: and CaH:, the maximum yield
of CH. is 60.24% at 500°. Less CaGC: is produced and
traces of Ca formate and oxalate and considerable
quantities of CaCO: also are formed. Soot and CaH: at
270° give ¥, and N:; above 270° CH, also is obtained.
The maximum yield is 40.68% at 500° or in a stream of
H; 19%. Some CasN: also is produced. .

19. MAYER, M., HENSELING, F., ALTMAYER, V., AND
223Acom', 3. [éas Reactions.] Jour. Gafbeleucht.,

vol. 52, 1909, pp. 166-171, 194-201, 238245, 282—2§6,

305-313, 326-328; Chem. Zentralb., 1909, I, p. 1853;

Chem. Abs., vol. 4, 1910, p. 2724. e 7 -

This work proceeds from the methods of Sabatier and
Senderens 150113 the preparation of CH, from H=_ and CO
and from mixtures of CO: and H: with the aid of CO
and Ni as catalyzers, thus: CO+3H.=CH.+-H:0;
C0:4-4H.=CH,--2H:0 ; 2C0=C-+CO.. These reactions
were studied in detail, the most noteworthy result of
whick was the synthesis of CH. from its .elements,
C+2H.=CHj,; Ni, Co, and Fe were the catalyzers used.
- While Co brings about the union of C and H: almost as
readily as Ni, yet with Fe only small amouhts of QH‘
were obtained, which fact is explained by the oxidation -
. of Fe by the oxides of C. . ‘As for the form of C to be

used, the finely divided grade obtained by‘decomposition.
": of CO afforded the most rapid reaction. From-grglph-
" ite, lampblack, and electrolytiec C -only small quantities
' ‘'of CH, were-obtained. - Using the same-catalyzers, fur-:

H,, to which the following water-gas reactions ar
" plicable : CO+H:0=CO0:4-H., C+2H.0= C ;
secondarily CO.+4H.=CH,--2H,0. - The information
50 obtained was then considered in connection “with
flluminating gas, and possible technical applications
+ with reference -to the water gas, process »dlscus.sed.’
Ince gas reactions, in general, are limited by Qqu;ul}-,
* flum, and their determination is possible from equi-
¥ librium constants, the thermal relations, and the specific

-.2224, —— ! -
-~ Chemical and. Fuel “Industries:]” Chaleur. et ind;,” " .

eats of the substances according.to thermodynamic

¢, formulas, the conditions of the synthesis of CHy were .-
> more closely studied. Finally, it was demonstrated .

0w, theoretically, by combining the conditions of equi- - -

brium of CO. and CH, the quantitative relations of

fithis last equation is combined with'the expression of

oynthesis of CH. result: CO-+-8H:=CH.+H:0 and
‘ . Thermody-
““fidmic Study of .Synthesis-Gas Production From
%t Methane. Chem. Eng. Progress, vol..45, 1949, pp.
452458 ; Chem.” Abs., vol. 43, 1949, p. 7200
General thermodynamic equations for synthesis-gas

t.these'a chart was prepared - for determining an equi~
Ybrium mixture, outside the C deposition boundary, at
A,éssures 1-21.4 atm., temperatures 1,200°-2 §00° F.
and H: CO ratios 1.75-2.25. This chart is particularly
licable to' caleulations related to the steam-CO; re-
ing process wherein, maximum yield, bgse’cl\on the
ral gas, is obtained at maximum conversion, and

Nsumption of stedm and CO:x 'depends.' on-the excess
Uired to prevent G deposition at equilibrium.~ This .-
Sumes that only CO and H: are-formed-with no C,.

v

the ‘equation .CO:--CH.=2C03-2H: are. developed. If: .

g . N
,ezm'dduction from natural gas are presenied. TFrom

. 2295, Mazza, F. P.

4.Lquilibrium CO:+-H-==C0--H:0, the equations for the '

Lt
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C.Hy, or C:H.. The maximum yield and the minimum
consumption of CO: and steam are favored by high
temperatures and pressures. The equilibrium caleu-
lations for the adiabatic reaction of CH and O: and of .

CH; and air to give synthesis gas are ‘presented also.

In order to obtain final equilibrium temperatures in the

range of 2,350° F., which are necessary to attain equi-

librium without the use of a catalyst, 2 considerable
excess of O is required. Maximum yield of synthesis
gas, based on natural gas or Q. consumption, are ob-
tained at some temperatures below.2,200° ¥. depending
upon the pressure used. Therefore, a catalyst is neces-
sary for maximum yields in the partial oxidation

process. .

2221, Mavor, Y. [Manufacture of Formaldehyde.]
Rer. chim. ind, (Paris), vol. 46, 1937, pp. 3440, 70~
71, 110, 111116, 136-140; Chem. Abs., vol. 31, 1937,
p. 6191, -

General description and discussion of the various
methods of manufacture of CH.0 (dehydrogenation or
‘oxidation of MeOH, partial oxidation of hydrocarbons,
hydrogenation processes), with a description of the
various forms in which CH:Q is marketed and their.
preparation. 147 refs. .

2222. [Manufacture of Methanol and For-
maldehyde by Oxidation of Methene.] Ind. chim.
belge, vol. 26, 1939, pp. 291-292; Chem. Abs., vol. 34,
1940, p. 4053. '

Rerview with 13 refs.

2223, [Synthetic Fats.] Rev. sci., vol. 7S,
' 1940, p. 149; Chem. Zentralb., 1940, 11, p. 569..
Short deseription of preparation of higher fatty acids

+ from paraffin. : : :

[Synthetic Gas. Its _Applicat‘ion‘ in the .

. vol.
252, R Lo
‘. Review of actual and possible uses of’ synthetie gas.
and, the modern inethods of production.-” Special men- -
tion is made of the water gas process by means of ex-.
ternal heating developed by G. Szigeth-and adopted in
.the German Didier process and the French Cie. gén-
- €érale de construction de fours and known as the Syngaz
process. 0
-synthesis with a ratio of CO:H:::1:2

26, 1945, pp. 63-70; Ind. chim.; yol. 82, 1945, p." -

A French

< . company is actually constructing a plant of this type

-.in the south of France using the Fuveau lignites-as:
raw material, The gas will be used for producing
MeOH and for producing fuel by the hydrogenation
of raw materials of that region, such as heavy petro-~
leum oils, shale and lignite oils, ete. ‘ -

' Zentralb,, 1942, IX, p. 2064.° : ) o
Brief review of the petroleum industry, cracking and-
pressure hydrogenation of hydrocarbons, tars, coal

liquefaction, CO hydrogenation, and the processes. in- -

volving the products, such as oxidation.to fatty acids, -

- _.-lubricants from the polymerization. of olefins, iSobutyl ..

alcohol, and synthetic rubber from-cracking
... MocArzem, J. H. -See abs..2825a. -
2226, McCANCE, A. - Balanced Reactions in Steel Man-
. ufacture. -Trans. ParadaySoc., vol. 21, 1925, -pp.
- 1'76-201; Jour. So¢. Chem. Ind., 1926, B, p. 364,
- Equilibrium constants of several reactions.in. steel
manufacture have been derived theoretically, and the
equations for Fe and Fe oxides have been ~e)'a1uated.

gases.’

-7+ 'MCCARTNEY, J. T, See abs. 54.

2227. McCARTNEY, J. T., AND ANDERSON, R. B.” Crystal- -
“line -Aggregation of Cobalt Powder.

. 1948, p. 805..

It produces a gas suitable for the Fischer S

[Synthetic Petrolenm and Ben- - -
zine.] - Saggiatiore, volL 3, 1942, pp. 9-12; Chem. -~

Jour. Appl
.Phys,, vol. 18,1947, pp. 902-903;, Chem. Abs,, vol, 42,
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In electron-microscopic studies of Fischer-Tropsch
catalysts, an interesting phenomenon was observed in
Co metal powder reduced from cobaltous oxide. The
oxide particles sintered into larger smooth droplets of
Co that were aggregated into thin, hexagonal platelets.
X-ray diffraction analysis showed the presence of the
hexagonal crystal phase of Co. A possible explanation
is that the aggregates are formed by forces similar
to those operating in normal erystal formation, but
of reduced magnitude insufficient to destroy the iden-
tity of the component particles. It is not evident why
this phenomenon has been observed only in Co.
2227a. . Electron Microscopic Replica Studies

of Porosity in Fused-Iron Catalyst. Jour. Appl

Phys., vol. 22, 1951, pp. 1441~1443; Chem. Abs,, vol.

46, 1952, p. 4339. .

Preparation of various replicas of a. fused-Fe
(Fe:0-MgO-K:0) synthetic NH; catalyst is deseribed.
Micrographs of these replicas show comparable fine
structures that are attributed to the pores developed
in the catalyst upon reduction. . Dimensions of these
fine structures compare reasonably well with pore di-
ameters calculated from pore volume-surface area de-
termination,

2228. McCarryey, J. T., SELIGMAN, B, Harr, W, K,
AND ANDERSON, R. B. Electron Microscopic Study of
Metal Oxides and Metal Oxide Catalysts. Jour. I'hys.
and Colloid Chem., vol. 54, 1950, pp. 505-519; Chem.
Abs., vol. 44, 1950, p. 5691, .

* Changes in- structure of Fe.O: gel, hydrous NiO,

CuO powder; Ag:Q powder, CoO powder, Co basic car-

bonate, Co-ThO~MgO- (100: 6: 12) catalyst, Co-kiesel-

guhr - (100: 200) catalyst, Co-ThO-MgO-kieselguhr
(100: 6:12:200) catalyst, and Fe.0; catalyst (Fe:Cu:
K:COs, 100:10:0.5) on reduction were stndied by de-
-, termination of weight losses and comparisons- of -elec-
tron micrographs and surface areas by N: adsorption.

_ Surface areas determined. from particle sizes from.

micrographs and by adsorption permit estimating poros-
ity.

ides and catalysts always showed decrease in surface

area on reduction, and a sizable portion of this decrease -

occurred in reduction rather than by sintering. De-
crease in sintering on reduction of Co basic carbonate is
effected by the addition of promoters and kieselguhr,

the- order ~of increasing 'effectiveness being kiesel- ..

gubr<ThO:, MgO<ThO:+MgO. Electron micrographs
are useful but difficult to interpret unless combined with
. the“gixrface—aren determi_nations by gas adsorption. -
-7 McDoxarp, H!J. “Seeabs.3158. . . - "
. 7 McGEE, J. P." See abs. 768, 3100,
“McKEEVER, C. H. See abs. 3670.

2229. McKINNEY, A. R. - Decomposition of Ethyleile and 7

Carbon Monoxide on Metallic Catalysts. Jour. Phys.
Chem., vol. 47, 1943, pp. 152-163; Chem, Abs.; vol.

- 87,1943, n. 8659, - e -
i Metals Fe, Co, and Ni-rapidly decompose CO &hove

- inactive. The active group of metals. all form car-
bonyls. The order of decreasing activity for C.H, de-
_composition by Ni, Co, Fe, and Cu Is compared to their

respective atomic radii, 1.24, 1.25, 1.27, and 1.28 A,
Ni‘and Co decompose C:H, increasingly to CH. as-

“the temperature is raised; the C:H, formation goes
~ through a maximum at about 280°., Cu produces no
- CH, up to 460°, the reaction products being H. and

' C:Hs.  With Fe large amounts of both H, ‘and CH; are"

formed. From an equimolecular C:H~CO mixture the
‘decomposition .of C.H. reaches 909, at 10°-60° lower
temperature than without CO. The relative yields of
-H:, C:He, and CH. are,considerably influenced by the
CO. Evidence as to the source of catalytic activity is
reviewed. o : o :
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"H.:CO::5:1 and H.:CO:: :6:1, by volume.

 lowed by the splitting off of H:0. The CH: resulting

The . individual -differences in-structure and'.’,
changes on reduction are described. Precipitated ox-

-" This-indicates that Hy is produced through the forma:
. may be considered to consist of the addition of O: t

N rier.and a.strong dehydrating agent,. The. promoter
acts- (1) by decomposing intermediate .compounds;

250°, ‘whereas Os, Pt, Cu,-and Pd are comparatively’ . a L .
_to combine, or (3). by adsorption to increas

2232, MepveDEy, S. 8. [Catalytic Oxidation of Metha

- ALQ,,.Cu0, Ag:0, PbO; and Ce0; catalysts on an asbesy¥
' .tos base. . “At low rates of flow (11 in 20.min,) and abz 3
low, temperatures (250°~350°) only CO: is obtaineds: K3

" catalyst. - At temperatures above 500° and a rate

2230. McMrirax, W. G., axp TELLER, E. Assumptiong
of the Brunauer, Emmett, and Teller Theory. Jour,
Phys. and Colloid Chem.; vol. 55, 1951, pp. 17-21,
Chem. Abs,, vol. 45, 1951, p. 3220.

An adsorption-isotherm equation valid in the region
of multilayer adsorption is obtained, which takes inte ~ |
account both the effect of surface tension of the agd- :
sorbate and the effect of the extension of the adsorbent
-attractive forces beyond the 1st adsorbed layer. The °
differences between this derived equation and one of . .|
identical functional form obtained earlier are usually
negligible numerically, - : T

2231. MEensFoRTE, S. - Promotion of Catalytic Reactions,
1. Action of H. on CO and CQ. Jour. Chem. Soe, ..
vol. 123, 1923, pp. 1452-1469; Chem. Abs., vol. 17,
1923, p. 3271, . ; o
CO was 99.8% pure. ‘The H: was electrolytic and

99.99% pure. CO. was used directly from exlinders,

‘The ‘catalyst, Ni, was deposited from purified salts on

purified- pumice in the proportions 0.1 gm. of reduced

Ni-to 1 gm, of pumice. The reactions involved were’

~CO4-8H,=CH,+H:0 and CO:+4H.=CH,+2H:.0. To

provide an excess of H., the proportions used were

The

maximum catalytic effect was measured by the maxi:

mum speed at which the mixed gas could be passed over
the catalyst and promoter with almost complete re-

moval of the CO or CO.. “The reaction chamber was a

strajght tube fused to a preleating coil that surrounded

it: " The several promoters associated with 0.1 gm. of

Ni on 1 gm. of pumice in the order of decreasing effi

cieney.-in accelerating’ the speed of the gaseous reac-

tions.are as follows:: Ce; Th, Be, Cr, Al Si, Zr, Mo,
and V oxides (8n and Mg oxides and Cu and Ag pro-
duce 1o acceleration). ‘The formation of CH. from Hx
and-CO or-CO: probably-consists in-the- formation-of
intermediate addition profducts of the MeOH type fol-

is' immediately ‘hydrogenated to- CH,. " Or a  complex
intermediate product, ‘H.NiCOH;, forms aid decom-’
poses into Ni, CH,, and H:0.. In either case, Ni must
caatlyze by acting as both a hydrogenating agent and
as a dehydrating agent.. It is not a good agent for th
Iatyer process. The substances that promote its cata
Iytic action are good debydrating agents. . When
CH,OH--8H: is passed over Ni the decomposition into
CO anad H: is much moré rapid that the formation of CHi:

: ‘constitution of paraffin - carboxylie acids, particularly

seceleration of all reactions by the catalysts or their
ponspecificity. - Glass at 600° gives a large yield of
HCHO, which is attributed to the lesser ¢hemieal activ-
ity of such a surface in not being able to form peroxides
in the case of metals and their oxides. -With CH,
{containing 3-7% H:) Pb catalysts (borates, pbos-
phates, and their mixtures) gave the highest yields
of HCHO at 500°—~700°, The activity of these catalysts,
powever, was referred to the presence of volatile im-
parities, as lead chloride, since a long series of experi-
ments. showed that. small’ concentrations of HCI
{013%) in the gases was very beneficial in raising the
relative ¥ield of HCHO.  Medvedev’s best results are
exceptionally high. Thus at 600° from.a mixture con-
\sining 13.8% CH, and 17.98% 0. with a velocity of
023 1. per min., the yield of HCHO was 5.029 of the CH,
taken, 8.65% CH, being decomposed, that is, 55.04%
of the decomposed CH, decomposed to HCHO.
 Ment, R. F. Sce abs. 3648, 3649,

9233, MEISENHEIMER, .-K. [Experiments With the
Fischer Synthésis at Normal Pressure.] FIAT Reel
R-20, frames 7.546-7,551. Oct. 21, 1938; PB 73.564. .
Esperiments at the Ammonia Laboeratory, Oppau,

deal with the influence of certain processes on the man-

wfacture of Co catalysts and the effect of other addi-
tional eatalyst metals. It was found that washing

ont of the Co carbonate precipitated on the carrier must -

be thoroughly done. Addition of Mn oxide to the Co
eatalyst leads to a more constant yield of paraffin after
2 longer reaction time. "Of the rare metals La oxide

‘$ and Th oxide proved to be the best additions tested.

As substitutes for diatomaceous earth, kaolin and some
brands of Al oxides dare of impoitance.  Diatomaceous
earth is not considered -to be very suitable.. Finally
Co-containing Co catalysts were considered. -They can
beused without a preliwinary reduetion.” “7 - o
2234, Merax, G,, axp WEeiss, B. Proof and Constitu-
~-tion of ‘Branched Acids From Pischer-Gatsch Fatty
Acids for Soap. I G. Farbenindustrie A.-G..-Am-
“monia Laboratory.-
17178, Feb, 14, 1942; PB 73,594; TOM Reel 25, Item
-15,-1942, Frames 1460-11472; Standard Oil Develop-

| . ment Co. Transl. Ella’ 2697, 1947. 10 pp.

Detailed method is ‘described for determining the

those with branched chains. - By treating with Br and

and H,O. ‘If thoria is added, the rate of formation o
CH‘. is increased 14-fold. - When Fe catalyzes the inter
-action_of CO and H.OQ to'form CO: and' H..the mos

YeOH, o-bromomethyl - est

', is produced from the
carboxylic ‘acid, and fi

this the a-hydroxyacid is

Purified, ' In the oxidative ¢leavage with lead tetra- o

Atetate and simultaneous flowing. with ‘air; CO: and

effective promoters are O carriers and hydrating agentss

tion of formic acid as well as by alternate oxidatio!
and reduction, The oxidation of a gas in a gas mantl

form' an- intermediate compound and” its subsequen
dehydration. The catalyst should be a powerful O car-

f-aldehyde are obtained from the hydroxyaeid. - The
aldehyde is oxidized to a new carboxylic acid-with one
atom less than in the starting material. In.case of
. branching in the a—position to the COOH group, &
Ketone is obtained. instead of an aldehyde, which is

formed by the catalyst, or (2) by causing substan
¢ e, conc
tration. ‘Promoters may. act selectively. I

“to Formaldebyde. I.]J. Trans. Karpov Chem. Inst.
- No.: 8, 1924, pp. 54-65; Chem. Abs., vol. 21, 1927
D. 2457, e i R

. Medvedev experimented with Au, Pt, Mn.Os, Ni0;

. MeLEORN, G, ‘See abs. 1993, AR
s.-.Mm.u:x, A. Catalytic Hydrogenation of CO-CH,
ynthesis From Water Gas. Australian Chem, Inst.

Mn;Q: proved to be the-most, CuQ the least actiy

5
T 1. per min., traces of HCHO and a little CO appear béy;
sides CO: with -CuO as a catalyst, but not with they
others. This Medvedev interprets as evidence of thé;

Y

as 2 long life provided organiec S compounds are
L Higher temperatures and higher space veloci-
f;Nor a side reaction associated with C deposition

~

FIAT Reel R-19, Frames 7160- .~

farther oxidized.- According to "this method ,‘
€r-Gatsch fatty acids for soap with Gy and Gy -
amined and the fatty acids identified. - The re- -

Jour. and Proc., vol. 10, 1943, pp. 100-114, 128-129;

ecline of catalyst activity., Higher CO: H: ratios
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favor C deposition; lower ratios permit higher space

velocitigs. S compounds decrease the active catalyst

surface and cause C deposition. Lower CO:H. ratios
enable the catalyst to resist higher concentrations of

S. -A 95-98% yield was obtained at a space velocity

of 800-1,000 during a continuous run of 1,500 hr.. when

the organic S content was not greater than 0.5 grain
per 100 cu. ft.

2236. MervirLe, H. W. Ttilization of Coal for Oil Pro-
duction. Catalytic Hydrogenation the Ideal Process.
Petrol. Times, vol. 50, 1946, pp. 1§, 43.

" Digest of the Romanes lecture at the University of
Aberdeen. Outstanding achievements in the treatment
of coal to produce liquid fuels are high-pressure hydro- .
genation and Fischer-Tropsch synthesis. The first is
undoubtedly the right way to obtain oil from coal; the
degree of hydrogenation is easily controlled and final
products can be worked up in the same way. as petro-
leum.  Economically, the disadvantare is the necessity
for expensive equipment, and the problem is to find a
simpler method of adding .. The Fischer-Tropsch
synthesis needs the use of an excess of H:, the expense
of which weighs heavily against ir and presents a
fundamental difficulty that cannot be overcome. Costs
of producing gasoline by various methods are as fol-
lows: High pressure hydrogenation 13 d. per imperial
gal., Fischer-Tropsch from coal 11 d., Fischer-Tropsch
from natural gas 3 d., high-pressure hydrogenation of
petrolenm 3.5 d., ernde oil refined 3.5 d. - ’

2237, MENGEL, .—.. Continuous .Chlorination of XKo-

. gasin and Recovery of: Chlorine-Fre¢ Hydrochlorie
Acid. PB 758, 1942, 4 pp.” ‘ .
Continuons semicommercial production of chlorko-

wasin, - (Lederoel Ho 1/90) js described in- detail,

Kogasin, a hydrocarhon mixture -¢ontaining. 6-8%

unsaturates and an aveiage moleculir weight of 190~

200 is chlorinated, HCI is removed, and the chlorinated

product is stabilized by filtering through NaOH. The .

. produet has a consistency of machine oil and an average

inolecular weight, of 320-830, It'is a suitable substi-.- . ‘

tute for train oil for the leather industry.” Diagram of

apparatus. R - .

2238, MERrck, I, AND WEDERIND, B. [Magnetic ‘Analy-
tic Investigation -of Cobalt Oxide as Catalyzer of
Carbon . Monoxide Combustion at Room . Tempera-
ture.] Ztschr..anorg. Chem., vol. 186,1930, pp. 49-74;
Chem. Abs,, vol. 24, 1930, p. 203G. o .

. It is concluded that the cobaltic oxfde catalyzer con-

. sists” essentially of 2 crystalline phases, CoOOH. and

C0,0,, Co:0, heing chiefly.converted into the latter.” Of .

these 3; the components CoOOH and Co,0;s:are cata-
Iytically ineffective. The cobaltic¢ oxide in the C0sO«
lattice is superfically reduced by the diluted CO. Mag- .
netic measurements were made by Wedekind's micro- -

" chemical method (see abs. 3619) and show that mag-
| netism increases in going from hydrate to oxide.
Co0s0y, x is about 32 x 10-° and varies relatively little as =

For

the titratable O content varies. Inthe transformation

- from:hydrate to’ oxide, an active interniediate state is : :
present, characterized by a dependence of susceptibility.

upon field .strength. - This -vanishes-on sintering and
also on aging with partial reconversion into hydrate.
At room temperature the hydrate is-more stable than
oxide4+H.0. - I f Lo

2238, MerKEL, H. [Study of Fischer-Tropsch ‘Iron

) . . Catalysts. - I. Magupetic Investigation of Unused Iron

Catalysts. IT, Model Test Witk Copper Ferrite.] :

Brennstoff-Chem., vol. ‘31, 1950, pp. 208-212; Chem. ' ' -
_ Abs;, vol. 44, 1950, p. 8564.... - v e
. Fe catalysts with and without the addition. of Cu
were investigated thermomagnetically after precipita-
tion and in different stages of dryingat105°. Directly.
after - the précipitation, ~the precipitate appeared-
strqngly ferromaguoetie, yet its magnetization curve
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Ni catalyst. -
as heated (400") is needed th_h a Mu than with a Ni K
weze not °bt%nied R ?:N’ c%fagﬁﬁ:é’ém i . 3o is activated by M, Cr, Th, and Cu but not by W. -
well above 4207 1o break up ‘Alkali destroys ihe activity. Mo and Mo-Th catalys

was stﬂl very irrevular. After several hours of dry- ', 2240a, Mnss’\’}m, G., AXD mm\nmzx, W. [Inta

-ing, Fe catalysts contammg Cu gave uniform mag- mediate Compounds in the Catalytic Synthesis of An. stems
. netization curves with a Curie point at 470°-475%. .  monia. Detection of the Formation of a Surfagl § 2245 . ' [Formation of cﬁrbﬁﬁiﬁéﬁbﬁ-mw- for the hydrogenation of C:H, are not poisoned by HS.
.. The intensity of magnetization was just as great as . Nitride Between Nifrogen and.Tungsten.} - Ztsch MetaI—Carbon—-Hydl;)gen %n 46, 1927 pp. 359—368; | 2250, MEYER, R. E. 'Petroleum Producets vS. Petroleum .
" after the formation. If drying was continued for 29 physik. Chem., Bodenstem-Festband 1931, pp.. 5937 en.] - Rec. trav. chim., vol. 46, .192¢, Chemicals. Ch em Eng, Nevws, vol. 28, 1950, pp. 1906

Chem ‘Abs,, Vol 21,1927, p. 3011

607; Chem. Abs,, vol.-25, 1981, p.. 5,515, o existence of carbides in the:sys- 1910.

hr. the Curie point, in spite-of progressive oxidation of '

the constituents, remained’ virtually unchanged. The - NH, and H, are adsorbed on W in the normal ma; “Conditions for th £ th rodnctmn of petmleum .
" compound ‘taken as.a basis for the Curie pom{: 470°~ ner.Hi\‘, appa;ently forms a surface compound mtfl;] aﬂt ‘tems. M—C-0 and AM-C-H, in the gresggcgfotfhts%h?g ; chg:iigsl:isogclisa:lﬁ:ﬁt(l’lydrgegrbona (liguid petrolenm

475° was 1o loniger stable in the temperature range of . WV, since it is taken up irreversibly and in smounts thy €O, are discussed gorg'etx? ¢ %:fbx%zls ‘vich in C and - .- gases), nylon and acrylonitrile plastics, acetylene prod- .

ne okt increase with the temperature. His held similarly by, - rs?;%le Ia)éql;r‘:ntl:m?em%mes' are probably formed dur- ucts, hydrocarbon oxidation products, sach as acrolein,

. Heating 'to . 220° for 3% hr. resulted in eomplete

- .chemical forces on-a W surface already covered with
deeomposmon whereby Fe;0. in magnetically equiva- ' N; the amount retained by the N ove):ed surface in.;
lent amounts  appeared a&s theé convérsion product: ‘ecreases with temperature.’

X benzol, ethylene oxide .
. water gas with metalli¢ catalysts. - phthalic anhydride, phenol from ¢
lAngN Eh:a;-gilg:xglflst;: above type has been isolated. - and. ethy len(le] "IFCOI(] g]ndo ggggggis ofT }?éiln};:zs;lt],eo;

‘ TLIN, ‘ in the System Tropsch synthesis an: e
| neialon, T meres o 5 ot ot T s s e o 3655a, 3655b Metal—CaxboEgi?;etnof oﬁe(.gar:)rxg‘es chim., \'05; 41, ‘of the large quantities of byproducts from these 2 2 proe-

netization. By means of a model test it was seen that ; d purification are definitely
2241, MEUNIER, Oxidation Reactions of Meth : 405 (:h Chem. Abs vol. 22, . essesand their separation and p .
the compound faken as 2 basis for the Curie point " Chim. et ind., {01 [60, §\Icv (? 1948, pp. 55().5:)8e g};&m ; %32288 Epl 4]%[ 3 (in Fren ) he unsolved problems and it .cannot vet be foreseen what'

470°-475° had to do with a strongly ferromagnetic Cu S 1 cal markets and the pnce

ferrite whose magnetization curve still appeared after A<;e "°]2 620 1949, p. 993—096 Chem. Abs., Vol 4 Theoretical consxderatxons ‘are augmented “The gg‘g{sg“ Ul be on the chem

-mild reduction condjtionis, In, contrast-to the behavior J(-)g 9; D. 2923. Erowledge of the valies of the heats of form‘ltn:»;l1 Olf Me W [Techmcal Provress . the Pro duc—~ e
.. Oxidation: reuctlons or the conversion of CH inx ihe - different. equilibria helps to determine’ to :whid 2251 MEYER,

.of Cu-contammg Fe catalysts, a prepared Cu ferrite ..’

: -Hydrocar-
showed -2 sharp increase in magnetization after a.heat ynthesis ‘gas are assuming increasing industrial im. of P-T diagrams a certain ‘system : ‘tion 'of Fatty Acids and” Adcoho'fs From* T
-treatment at 800°.. This different behavior is due to .. portance.. These reactions, in which CH is acted upo gn]eogfsth%];i vpsetsenxl\ -0 is taken as an'exain . bons.].  Pharm. Ztg. vol: §2. 1‘%{] P -\ll):sz'_gll%i Y
the presence of oxidic iron. in. the:eatalyst after the : by O, steam, or CO: either alome or in binary or evé . ?ovegthe con¢lusions. 22740 U Chem. Zentralby 1 )38 I 2 1()a9 em. R
-ferrite formation, which does not appear magnetically. ~~ ternary -mixtures, are .capable .of. being graphieally -§. Lo [wglter;c,a's Ethbumn] Ree: trav.’ 1988, p. 1632. . S -
A Fe preparation without the addition of Cu showed . ~ represented by making use of the Gibbs triangl 57, 1938, pp (,04—(508 Chem Abs vol. 3 Review \\uh 112 refs i .
after 8§ hri of dr¥ing; strong Fe:0, formation. -With <7, When the reactions are effected in the presence of : 6’ T 5 [Review of the. De\ elopment of the
progressive oxidation an increase in the Curie point was atalyst, as is frequent]y the case, chemical equilibrizm Sy RIS nn(' of the W"-te‘f' 2202' idation of Hydrocarbons te Fat Acids, Fat Aleo- .
;- established.. After-a 30-hr..dryifig the Fe had been oxi- . S qu1te‘easxly attained.  The author represents ‘graph; Jrect Cel b gl peratures’ led to the; htll a l°d Was Esters.] Sexiensxeder-zt'g . vol.o63, .7
s A T dized quantitatively into the trivalent form with forma- . - ically the static condltxons that may arise by therm: B 1 1860/7) +1 662, . By means of an 03%’ an 915217, 238539, 256-238, 207278, 297-299, :
“h o il tion of ferromagnetic: Fe.Os, - The Curie point of this dissociation of CHy in the homogeneous- ‘phase.as well Ry Ry (sh hily - dxﬁerent result was ‘ob- 7 1&{ 3 %’j’ 3380—_340 Sudde\l’t~ -xpoth Ztg, Yol. "S 1938
) s oxide ¢ould not:be “accurately determined: since the’ s in the presence of C. .:Some typical cases$ are studied, 183157’) 31705, LT age of the pp“;‘ {05 Chem, Abs,, vol. 32,1938 p. 9532..

‘magnetization. curve falls: off. almost liriearly. in the © . and the effect of different factors,-stch as temperatur ; e -/ ' o :
pressure, . relative, PlODOrthDS o’f OH., and. other 0 a Log S 0/ T) +1L: 683. of Ores.- «Oudatmn methods using atmnsphenc O_ vano\w

ctants s examined. . o v ' S Cfrad i " Inst. - ‘osidizing coifipounds, for example. oxides oiT\,, 0:, etc 5
» Do “are consxdered in thisreview citing 253 refs, .

i [Qorxp me CoaL).

ferromagnetic conversion range.  Itlies in the tempexa- Lo

‘ture range of 600°-610°." Heating to' S00° cduses the

'+ "loss ‘of the magnetism .of the. Fe~0;, so that only:the |
.inagnetism _.of. the ‘stable. Fe,0, remains. . Besid

.known effect of ‘Cu on the forming and synthesis proi . Ok ) o : S, 10 . 4749'; Chem Abs vo.
essgs it is: §how&1 thit this ‘metal also influences the . ] Co 1. 5 g £ 63 e duéed ce ter. of the ke lels: s IZ)% ‘((),l Bl ’DD #
“o¥idation of Fe during the drying: "By using Fe chlor- ", y & I : * 'ed 0 the cen .
de for the ihitial solution,.Cu-free mater%als easily. iy ‘r’esult, the speed redugtion falls-rather sh‘upls;_fu . Briet outline -of : various dmeg;{li;’gﬁt S“qgcglgitlg!‘:;
orm forremagnetic y-Fe:0; in quantitative gmounts, = " i 900°, the speed H -diffose looking to the technical produc oh oxid t1§r{ of unsat-
Inthis condition the catalyst is-difficult to reduce and : ....Cubi¢ alloys.of electron d.°27;.8 et 3 ore rapidly:into the y-Fe.- ; aleotiols from hydrocarbons throush oFc m1 lar O and..
- caninot be used for the synthesis at normal pressure.: On - (magnetic¢ moment .in Bol of- > -tively prevented by the separqtmn of C.’ The speed. of . ‘yrated hydrocarbons with atomic and g.\o e(:é] :txr ‘and‘ S
“the other hand, ferritic combined a—FE:Osis formed with. .~ &t obsolute zero, were, determined. -~ For- hes “ reduction, however, is slower than’ with Hx'50 long-as.... gy combination of olefin- formation and oxidation,

-extensive addition of Cu. Oxidation is thereby incai- 21,0700 K. A=1 0 45 For- cubie Co =1 ¥ - - thereis nosintering, For technical purposes a mixture . finglly oxidation.cf saturated hvdrocarbons by, com-:

- plete, 20-25 of the"Fe remains in th 1 ighbors, and"have almosty 1y effectn'e because of the reactivity bined O and molecylar O:. | ;
? z ‘See abs: rzgf‘sa 2618x;t2:8b5“a on tom Co. striictures are clos&-)f : of sintering by the CO-.. " opgy  Mever W.F. [Inveshgatlons of Cobalt and the
2" 9\ - efly on thie surface, and the: higher -~ * Systeni Cobali-Carbon.1 Ztsehr. Krist., vol. g. 1937 -

2393 Inm{m‘. :H.. AND WEINROTTER, F.. [Thelmomag- ind 2.514°4; e B M “temperature’ ter must the degrée ‘of reduc- 3D. 140—169 Cher. Abs “vol.'81; 1937,

“netic Studies of ‘Iron Catalysts for - Hvdxocarbon
Synthesis.»]  Brennstoft-Chem., vol.'82,-1951
207 ;-Chein: Abs,; voL.46, 1952, p.'662 S
. “When" pxecxpxtated ‘Fe ‘catalysts are educed thh
echnical Ha, the 10w;. ‘partial pressure-of' CO, CO: and
CH,is sut‘ﬁcxent to canise appreciable. carbide: formatwn
1talysts treated in this way are: fully ‘active for syn-
is in a few. minutes, in contrast with those. rediced
- with electrolytic H:, - In’ addition’to Fé.Cywith a ‘Curie

T8 hotogmphs at. temperatures up to 1 100
hfw “5'; "Izl tulnsformatmn of Co..- On heating ‘with 1
aminating gas. up to 230°-270% a mixed crystal of vari
ble composition. is formed; whichis unstable at'room
B At 500°—800° ‘stable ‘Co,C-is. formed, .
;- It§ unit cell dxmensxons are a—4 52,

oint of 265°; Fe:0; and Fe weré also found.”the Fe'. ) ntrated' HOL to Hydrocarbons, whi ial to:theé ) 9 Y [ _Carbon,Svstem
ntent may be the' cause of the CH, peak noted early Combulstioy ( ] aft 413"416 Chem Abs:
- in: the synthesis. ' Since precipitdted Fe catalysts .can - 3 g here d is the

duverted into Fe,O:at temperatures >400° by means 3 of ‘the’ adsorbed ‘gas- lay L v g 1§ heated with: Go in- the tem-

chnical Hi, without ‘the formation of free C, th thiod ‘ y e speed of reactio S s i - nder th
-is A possibility oF: ‘preparing pure cementite by red’uctmn nce s ascribed to: the; presence of some -unsatu coe;t]i;: lenz(ﬁ_?cop;mmres, the C ddes not appean 0 -, P& d;ssomi%efo;lm& Th
of Fe preparations containing no additives. - This prod- ] speriments at700°. aceord: wi e H.0 formed .into"H: . q o1 g

-uet-was inactive as a catalyst: - Metallic Fe is generally - datd-on: the dissociation of CH.; no carbide is fomgd
ormed in the pretreatment of fused Fe-catalysts with - - By the interaction of CO and Ni, &nd the carbide forme
techinical H... Carbides are.only formed whenadditives , : & 10“761‘ tempemtures I decomposeﬂ into’ Ni nd!
',favonng carbide formation (alkalies) are present; Fe,C . . :
.is'formed due'to the higher. temperatures used.

12240, MERz, V.- AXD Trsrrica, J. . [Synthesis of Formxe

g diffusion equilibriumexists; above this range »th‘e out-:

?vurd diffusion’ of C istoo rapid. .“Between.5007 and‘
1,200°,-Co also-catalyzes CO dx«ocmgion and a mixed !
crystal forms.- Between $500° ‘and 800°, benzene as'we!
‘as illuminating gas acts on Co to form a stable Co car-
bide, - whose ‘lattice- structme corresponds’. to that of:

! O | E taly X ]
Acid.) :Ber., dent. ‘chem, Gesell vol. 10 1877, . 2117 " Sl 4 i 11, 1934, pD. : 1. lattice dimensions, to an acenracy of £0.5%:
770l 13, 1880, pp. 28-83. - ‘ & te m 00°-750° by passiiEs e, Yol 15 Ghem. Shen vol. 23, 085, 6T, e 508 &, o ~
+By. passing CO- over-soda lime at 220°, formnte is ver 'a. Ni- catalyst... Equilibrivm : 100 No reduction of GO occurs. at ‘1 atm. . N oo abs. 1938,

ined" in - good ‘rield.. Abgve' 220° the formate is C+CO:<=’-2CO are;etpressed by, log. K. A but .a In h
formation” of carbonate and free Hi: | log - K,=(9,217/T)—9.369. - b *netiot, to O gecttsy 3 : FX
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gose. Do HH. ; T : .

‘ - MeYER-Dogrrxs, H. Is the Use of I =

: %etgg i‘atty Aclgs for Food Dangefous?]o Jgﬁ 2.

. roehselir, vol. 21, 1949, pp. 13-116; Chim. et ind.,
srgr > 10 p.- 1593 Chem Abs,, ¥ol. 44,1950, 'p. -

* BIBLIGGRAPELY. OF FISCHER-THOPSCH. Sy T
GRAPEY. OF FISCHER-TROPSCH SYNTHESIS AND RELATED PROCESSES

the synthesis. . The synthesis is performed unde:
gure, at 250°-300°, with & synthesis gas CO: He1: 551 45.

The space-time yield of produets range from 0.2-03 " = .
- kg. per 1. catalyst space per day at 250° to 0.7-0.8 kg. at

- . [Status t6 Date of Hydroca s
thesis According to the Emulsion Netnon.) " mm
.Ee ];48, frames 235-241, May 18,1942, 5.pp, .~ - .
. . : R Smulsion method using a 1.5 m.* N
.. Paraffinic prod v ; | . any.techni p Sing a 1.5 m.” oven has 1ot showy.
grg;:ess can ble)z pagglt; é’fﬁ?é?fga gitghfng;sgg?g—sq};;%?p . inan indulsctﬂa‘}gili;ggls:{ng’%?e?s 1osflioo qg“btl that aE:
dation in presence of appropriate ‘ ’ i~ the same results would be o Capacity, |
and Co." A mixture of fatty acid > catalysts such asMn'~ parts of the plant e obtained. The . essentia].
559 of products having ¥ acidsis obtained containing ~ ' used as plant are shown. " Chamotte-stones arg
‘ g more than 10 C atoms, 20-25 Sed as porous foam stomes. In using iy
- with less than,10 C atoms, of which.509 oms, 20-25% high, the correct pore di In using an ovén § i,
CH,COOH, and CH.CH, C'O%I-‘Iv ieh.50% are HCOOH, " - been found Wheﬂll’me diameter-ig 0.15 mm. . It has
: , ; t thie Sn. oven i i ot
drides, lactones, ketones, eto, -+ besides esters, anhy- . use, and t o bat 0. oven is the right oxe to.-
: . .-The mixture i -use, . tests are being” extended ’ :
fled by soda, and the ('33_?: ‘he mixture is saponi- between the i ! tended. - A relation existg
g ng 1 1~Czy acids “are. precipits . e fineness of the foam and t i
“S?S%iﬁ?%?ggt:g tifle()slzlelfi];ii ;I;Sﬂ%)o&iﬂabl'e congtimlé);tgtgg L ?g:“(’)i?;l -the fineness of the foam anlzle {111(2(‘1112?5131 f,§'
It woul o fatty agids with glyeerin.” - . . . B N
danger. dstfef!: g%t such acids would not be free from' - 2280. MICHAEY, J. M., ANp Hacer, K. F. Cor:
2 meehed & act they may contain isoacids, which have’ Inhibited Fuels. -Ind, Eng. Chem. vol OI'TOSion
“tosic action. The presence of dicarboxylie -~ 2016-2622. . . - 1ing. Chem., vol. 42,1949, pp

- purifying the reeycle gas from CQ.. The compositions .
of the products in %o at 250° and 300°, respectively, -
are as follows: Gasol; 46 and §; gasoline boiling at - =

2263, ~—
for the Hydrocarbon Synthesis. High-Pressure Ex-

“of Mines Transl. T-431, January 1948, 2 pp.
- Paper from Dr. Pier's files outlining the operation

... IXYERATURE, ABSTRACTS ... .. . .. ..

300° with & conversion of 80 to even 959 of the gasby - 22

299

r pres- - Katasulf processes; Tecovery of H., S, and NHs from
coal gas; production of water gas; and production of.
hydroecarbons and O-containing organic compounds by
the Fischer-Tropsch process.

69. MicHEL, A. Magnetic Properties of Some Soud. - .
Solutions.] Ann. chim., vol. 8,. 1987, pp.. 3174233 3
Cheém, Abs., vol 32, 1938, p. 1989, . - e . )
First part of this monograph gives the results

200°, 3040 and 50-55 ; middle oil boiling at 850°, 3287 7 obtaimed by - thermomagnetic stodies on - a-Fe:0s,
and 30-35; parafin above 850°, 20-80 and 5-10; aleo- - ' Fe,0,-BaQ, Fe:0sSr0, Fe:0:-FhO, the chbic sesquioxide
“hols, 6 and 3§ octane: number of gasoline, 30 51nd 78; .. of Fe, and the ferrites of Ni, Mg,
olefins in middle oil, .60 and —; gasification, § and 5.0 of method of erystallization and grain size are dis-
.. Prineipal Data on the Foaming Process . -cussed. In'Part II the resul
‘tions of o-Fe:0; in . F:0s F&Oys in a-Fe:0s mixtures
periments, Ludwigshafen 358, Peb. 27. 1943, Bureau . of rhombic, sesquioxide with' eubic sesquioxide,  solid
. - golutions .of magnetite and the ferrites of Ba, Sr, and .
Ca, the unstable ferrites of Be, and the ferrites of Ag.

and.Cu.. The effects

ts are given for solid solu-

and Li. - Part XII gives the results of a similar

fig
9,

iving some results and Fields of e riments = -
and el T pe ST L study of pyrthotite, and solid solutions of TeS with . ~

.. -acids may likewise cause troub . -
L o Fo Se le, as.well as th Mett - TS .
" thetic or fermentation roup 11 as the syn-. ... -Methods for preventin et St : . r nd
L .or fer 1. glycerin used for the T o S ] ng corrosion in pipelines, stora; . carried out over 2 7-mo. period. : 3 ] R A .
. El?.‘lgt »i)I £ appears then that the use of artiggit;{lg;?s‘ ] fuelt;1 ig\?égy ;i%léi,_angl other equipment in CODfQICt Wifﬁ .-2964. MICHAEL, SV, AND ERRMA —. ‘ (S}hsi;bAs,,éE %‘T‘ﬁ‘?‘"”co' N{’ Cu,fi_a n, Sb, Mo A e
erations §°“S‘§e%'ed dangerous: “The following consid-< . the possibilities Tvestin conditions are surveyed.: 0f - | - Encountered in the Fo Synthesis of - *Jng ‘tl]’:ar‘lnte pret & —genefrathsngm lcrml?‘e = thehrgstults i
) Thei,eriz‘;)%al‘)‘\‘iﬂ;tslll]e’éxse of synthetic fats for food: . - .fuels of corrosion cia;]gﬁ:ligzg,sogy th%(a’dmixtum to the Hydrocarbons_and - Their Solution. iggh;)?ress%re E 'igr'xtu:e'-;nq«ll‘llg?‘zﬂt;gg gur’ve: 2:3”:1?529\15s=$1"t %}tfelﬁ‘ S
: -11€1 published procedure for the det Than o givity ity I produce surface pas- Experiments, Ludwigshafen 558, Feb. 18, 1948.. Bu 0 v v LA S are. Sed. . JSER= o
ton of isofatty acids, certai or the determina- . " Sivity offers exterided technical applicatio pas : ine. '~ : E ‘ sive bibliography appended to'each part. - . L
toxic ; ¥ ‘acids, certain of whicli are: definitely ;. ;. éndurance n_practical use.. pplication and enough ‘reau of Mines Transl. T-482, Jan. 1048, Tpp. . ) U eubstitutions. i ite o ep -
foxie; ) dtshieg;qltgq-zgo( ;;)et%gc methoq for determining - that fuels ;ﬁﬁﬁi’éﬁqﬁi kst ofg;‘fbgﬁtguﬁresexllted show ;7§ . . - Paper from-Dr. Pier's fles. fundamental diffi- . 2RT0 ST ;\.(E‘Sv“g;"gggf;“e’;fm‘;:m%‘g‘ggtﬁoﬁ;‘]d R S
. 3 LS 173 Ats r manyan' PR T e ‘ A y & amido-ca: YOX~ + o - 5 ;. . - R -Arat ANEYY nes X . . . . T
{hat have been cifed 4o nof Drovs the haratemse of . Yestigationt on Seioiisins deo A Extonsive ] e work been encountered 1n large e oetang + Soc. chim. Eraice, 1030, D128-D181; - Chem. Abs,
g g sifying agents led to the surprising “ nmsolved problems Temain. Any- troubles encountered .~ YOL 44, 1950; p. 1%. . IS N TR
. b 1 “Préparation of magnetite is described in which:a ",

o+ .the fats, unsuitable :experix i
“ " the experimente vere focrimental animals were used, : ;. Tesult that, without re : ructi

- rore weed Tor Stoguanoo short, and improper methods - Iials used. oven a Sintil, 3dttion of he oy et

o ¥ r 'studying liver ‘or kidhey damage; (4) - epa; ido-acetic acid to ' vénts ai

_.there.is an increase in-exeretion of dibasic s';:;‘i’ds(f!t .'Z. ros D 1%23;1{?0 2'i5 4 high botling frames o Y

; were caused-by stuffing b chiefly of rapidly rotating
-shafts; and by the sticking ‘of the catalyst to the walls .
. in the sump:and gas spaces and could be overcome by
. rélatively simiple measures. D

~ddmage in human sabjeéts: (5) 3 1 the
Qe sg\'ntheticl:n?;t QS\I:)]JE_C?S_,. (5) in human experiments - _thesls having.a-chain ; s
ARG et SRR A et S0 ) < bl 38 Tt
since fh e s wer ) short, enouwh ehet. . < equ; DS 1 g ; ; B
ﬁie%?é%dﬁé‘ﬁgég?f%sg?‘g;CQPJ“QO{} Cliniéalfgme(;gglt?s / s s o i ary;lgés
ere o egl ; A(6): the 'metabelism of the odd- '
numbered fatty acids'is still nbt'cle'zlzu?}l»S].]J of the o
o Ll}israx}sqx, 8. See abs; 2754a, 3618;
© 2257, MICHAEL,” —, . [Hydrodarbon - Svntiiesis i :
“aof. AIC : ; LELY . €.
tCaxbo,n Monoxide -and’ Hydrogen.] '%\LSIliseelFrl?i%l ’
. frames99-102, Aug. 14,1942, 5pp. - oo . ..
. Bmulsion method consists in’ earrying out ihie renc-

" tion'in a sludge characterized by 2262. Micraer, ] u 3

18- a 3 . ed by very small parti ICHAEL, - W, “Present- Status
. gag a ta > very particles PaoeC] 2 us’ of the Synthe . € ; 1.al
;8as and catalyst. -As sludge the high-boiling ~reacti:§ 21942, 3 sis ‘gives credence to the idea).to an'increasing conce!

é ¢ Xpe
roducts. are used.: ‘Gas distributi A Transl. T—139, 7, ; 5 > e 2,
“foa are used: Gas 1§tr1butxon,,was ‘produced b; (oTARSL SE0d, Ja PD: tration’ of -CQ: "and. stedm -in- the “upper. part of "
10 stones’ with: pores. £:0.10-0.15 mm; di’am.f,‘l[Thz Foam Synthesis method s ‘been’adapted dus reactor and the formation of FeCOx:

catalyst- cdan’also-be: fixed in —) i prynd 1RO ; ; - -

~vided m A S0 he fixed in place. by’ usihg finely ¢ trial:production by:placing in 2266, MrcEAELs; P, [Development of Coal Process

etal 1-5-y particle size in"a heary.sludge, In - ¥ reactor'provided ith : - . ‘of. Solid Products.]* Oelu. Komg
; . 94 : Chem:Zentralb:,- 1942,

Trahs’l;,'l‘_434 Jandare S, 1oz, ;P_?ureau, of Mi pﬁeamﬁce of the é_atal'y <

‘Paper from Dr, Piex's '};11943’. 5P, incl. 3 figs.. 7. deposition on the reactor walls, increasing from botfom.:. -
versus the forming peovess i reaing Ba5 circulatio ‘to. top. .1t i§ undesirable in that it prevents the full. -
Senons (18 Foatung process In reactor operatio performance of the catalyst.and reduces the available

he eaction space. It is thought to be due (and an analy-

t

order, to counte: cig o
and ‘,‘tO\cdndtict,?:QEv t;:g\i;g;ﬁ? f;d] e catalyst particles, n:)or,tte 0 3 s Gigime | ‘
“Slidee is Slowly SHated bepmacy feniiom, the Reaty . ety 1-0.2 . diameter, for the distribution of et 117 %12 4 '
oo oty Asitated between ¢ a’ne ¢tor:and ‘the gt irring inéthods had to be discontinue - . Re coal 38, OLC :
‘ oDDOrtamty e difficulties in-the stuffing boxes of the mix 3 des* and’ C:Hy, “and. the-
: ! Lactyre ‘low-temperature. .

be degassed at the highest point if the

oC gegassed at the highest point int the . circ Pycens it
“egs. emperatires of 240°-280° can e used, wsiatly
“given act conditions and materials'to be v prad

shaft. - The reactor apparatus consi ; ¢
\ ra y ts of a.vessel n et ' ; ; g
‘the,bottom with a perforated foggfl's‘l‘ ; g ization.of e6 the" of ‘briguets-and
be used arw . Ber at thehead of the redetor i Dhate and 4 deg deaned b ] ame i

c &ives up-its gas, the-lignid

’  [statas of Bxrteiis o (s side line to the bottom of
e TOM Reglk,148,ilfram£s..2 4:;;2 : ?Tl:in ygthe c g?diz nséz’:!llica.pi}ei]s:urej:(g%ug%éig ’ a [Developmen 6f the Conversion of
el 148, 'y~ of-the powdered: catalyst to settle. ‘Source {quid “Products:1 -0

ol NERREAER P

xpériments ha heen contintued on i RN I . circulation i : The.s

th ovens of Various caphcits. Tatsmamer Bhocess . of removing the nest o enction 1o pared by the o

i tried in place’of the foami plates, but iUty ooler: Tocated, in the reactor jack D ole

<erose at-the stutfing boxes of the plates, but. difficulty ‘4 temperature ri ctor Jack 'or- examplé;

L 2 B e stirrin, . LeIperature rise. o

o e e L e ol s e g s o ch o e

7. e gliven..; Describes’ catalyst, its: " i : ;

oil; and its regeneration. - The , itS:suspension’ in: ! ( S :

,»'Of:? tlle,,—Qvfenjsgarer:aggihﬁ,‘hgrgﬁgi?o%sof?r'05?_939&0!1 +'and s pumped  in g ] lingthe ] i . Development;of the.Conversion of

' “temperatures 250°-980°, Foam plates contanun sy et conslsts of Fe from Fe oxide obtained by bur : L o e o R o, 640955 e
1LES S = Lt 0y L R A o 2

37, 1941, pD. 851-858; Chem. ADs., vol. 36

te must not be used. artaand. 0 11 v ing Fe-carbonyl, pasted wi SUe obtalnec.
BT o i e pomdae s | o, G Sedvcad . 2 0% S o 57,19 SR T
ound to: be too sensitive. . - USed, “hut were. - ¥ “to 4 FY ] Re hE apers on coal-gas production, -
ve to fthermal,expans;on on.a ¥ .amd j rocessigg,’ a.ng uses, published from 1926-41, ldﬁutlines'*

e production of city gas; such gas puri ieation !

Gpamq’t;tgf plates are preferred.

zid,; Thylox Polytuionate,

-strong acidity-of the urine, and'the possibility of kidgey . - hydrocarbons - obtaified by flie. FischerTro d ‘ RN ) _"of parameters and of the Curie point is given for:these .. ‘
. r ; ed by-ile Fi “Tropsch Deposition. of Finely Di ided Catalysts-' ¢ "substituted magnetites and for the cubie sesquioxides

: heating and.cooling period:. These differences increase,

" 9970a. ; [ Application of Thermomagnetic’ Ana

- rogve. ﬁmcm;A.,ANn?CﬁAunnox,Gf [Stabxéxze Cubic -

bivalent Fe ion is reblaced by K; Na, dn, or Mg, and -«
a trivalent Fe ion is replaced by A2 or Or.. Variation

obtained by heating. : Temperatures of transformation
for cubic (Fei-A1:):0; are:-for #=0~450";, for =
0.03 :'610°-615° ;" fox'. —0.09~650°. ' “Thermomagnetic
analysis revealed. sig ficant .differences between’ the

but Curie point. for Dboth periods, decrense; at: higher
AlO, contents. . Al:0: stabilizes the: cubic form of the
“sesquioxides. - The cubic. structure of (1'e,A1):0: is ob-
“tained-also by cdlcination’ of the nitrates and to some,’
extent by calcination of the sulfates. . ) L

'yses;t'o ‘the Study of. Catalysts.) Ind., chim. belge,
: 7, 1952, pp. 643-651 ;. Chem. Abs.,’ vOL 147,7195‘3’ ;

“Relation’ betwen. the thermomagnetic-and catalytic .
roperties of Fe, Ni and Co catalysts for Fischer hydro
‘carbon’ synthesis  (CO-+-2 ‘H:) ‘was studiéd -(a) for:a <
variety of conditions of. catalyst preparations and-(b):
“with 'several’ ‘catalyst promoters. .In ' general, ‘good
"eatalysts exhibited-a distinet type. of 'thermomagnetic™
- curve.- However, this relation “should not  be ‘undul,
emphasized until'more.is known-about othier properties
that are res onsible for- catalysis. R A
z"‘ — ‘Sge abs. 209, 742 3, 1 /
-9271. MICEEL, A, AND BERNIER, R . [Thermomagneti
‘Study of Cementite: Stability.] - Rev. mét., vol.: 46,
7049, pp. §21-824; Chem. Abs, ¥ol. 44, 1950, p.-1868.
Cénjentite was prépared. by passiog a’mixture of C
and 2 Hy over spectroscopically pure Fe. oxide held &
560°1,000°. Thermomagnetic. annlysis ~of ‘this: FeC
showed: its Curie point..at 210°-and its. comparative
stability under conditions of thermal ‘testing. * About’
14 ‘of cementite is eraphitized when heated for 154
n vacuum at 825°; and-heating at 900°-destroys- % of
it Heating both*in Ha. and-in: Nz rapidly- decomposes.
this cementite. . .- R

* Ferric Oxide.]. Compt. rend, vol. 201, 1935, pp. 1191
1163 ; Chem, Abs.; vol. 30, 1636, p. 602. ...~ -

Solid ‘solutions” of varying amounts” of NiFeO:
.0, Were.’ prepared by “adding' various’ amounts, of
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. a(jﬁéo;s NaOH to precipitéted Fe(OH)s, the produét “in the oxidation feactibﬁl The distribuﬁon of reaction .1 .. i ore » i ource. fue

* being reduced to Fe,0,, uxidized at300° and then heated ‘products .is determined by the magnitude of each .- would become a more economical source of motor fuel
te 650°.. The Curie peint decreased‘regxﬂarly with - - S A : :

.. Pressure. The amount chemisorbed. is decreased with
Dro than petroleum AN - an increasetsinst te‘;:p;rature. : Thr‘::igril&tlﬁg tllaé(:it:v(:ga %:
: ‘'process, . . S < PRI . Y LT e catalys udied was proportion ¢ T
» Ancreasing content of Na.0, while the side of e unit.  pove, ‘Mrcmer, ‘A Bernier, R, 480 . LeCrenc, @, 2282, - Synthetie Lignid Fuels and the‘mamé' 1t11:]y to'ehsémisorb quinoline at cracking temperatures.
- cube (a)- increased. with equal regularity, the figures [T'hérmoma'gn‘et'ic Study of Fischer Catalyst Contain, - factured-Gas Industry. "Gas Age, vol. 97, No.4,1946, _ . Catalysts that have basic N compounds chemisorbed or -
- for an oxide containing abont 5% Na,0 being F0OUE: " ing Nickel]  Jour, et phys., Vol 47, 1950, pp,: Cpp.19-2L, 68 0 L o
400° and ‘852 %, ana (by extrapolation) '675° ang - . (950 gL

, 2 2 ) 3 on) 67 ©". 269-278 ; Chem, Abs,, vol. 44, 1950, p. 7638.

. 832 A. for pure Fe.0. The dissociability: of FesQs Results of a, thermomagnetic and structural study of
(into Fe;0; and.0,) décreases rapidly with increase in Ni catalysts. An intimate relation existed between the
Na.0, and with 5% thereof it is virtually undissociable catalytic activity of Ni and the erystal size.

. at-800°. ~Though the ¢content of Na:0 is reduced by active catalysts possessed a certain type of magnetiza-
bydrolysis in hot H.O or by AcOH, 1o change in Curie - - tion-temperature corve that was correlated by means of
point or. a oceiirs until after reheating to 650°, Solid' - X-rays with the crystal size, Under certain conditiong
solutions of other ferrites behave similarly, the limit of eatalysis, the Ni catalyst was trahsformed into g -
Solutions “of those of Be, Ag, and. K. having Curie

" . sp.  that have X added by base exchange are poisoned for -
Discussion of means ‘whereby the synthesis gas in- cracking. . From a study .of partiai poisoning an ex-
dusiry and the manufactured gas Indusiry can be made ' Donential relationship was found between the amount
- complementary with the view of creating another,squrce, " 'of certain N compounds chemisorbed and the yield of
of city-gas- production. - It is not thought that the . CH, from the dealkylation of cumene. A relahwgly )
production of synthetic liguid fuels from natural gas small fraction of the total surface of SiO--metal oxide
caz be considered a permanent solution of the problem . cracking catalysts is responsible for catalytic activity.
- of supply if and when our petroleum is exhausted only. - .pp o "iason) properties exhibited by this part of the
coal is available in enough quantity to offer a solution

is to be - . surface identify. the active prindpaL' as an acid.
H - . " e . : blem. "If thie Fischer process is e oper- . "See abs. 3179,
- baramagnetic hexagonal carbide.of Ni. In the initia] of the problem. - JIsee . S Mrxacuey, K. 3L See abs. 3179, o
polnts 4t 230°, 270°, and 250°, respectively. . - ... stages of catalysis the O formed & solid solution with . ated on coal economically, a'p o m\llst be ggg‘eiﬁﬁff 12286 Mrxemis, L. T Liquid Purification—=Some Brit- .-
| 2273, MicmEr, A, axp Gartssor, M. . [Thermomag- ~the Ni and expanded the face-centered cubjc structure, - dor pmd“ct?g t?:fd:ﬁﬁghef;sifgsstiglgﬁlfgvgghe procéss  ©- ish and -Confinental Developments. - Colse and Gas,. . <
netic Anomaly at Ordinary Temperatares in Micro- <~ 'The lowering of the Curie point of active Ni catalysty lItyxys,ts];Jgges P ment fo c"igr'bonize low-grade coal for gas. -° vol. 13, 1951, pp. 2720, — L oo - Ocke and G -
 orystalline Ferromagnetio - Substances.] . Compt. after use for100 hy. Suggested that small amounts of G ang. he Sk %u’cti’on' 4nd sell the char to-the synthetic -
 Tend, Yol. 207, 1938, pp. 140-142: Chen;. Abs, vol. -, Were presentin these catalysts. . .-, . ¢ o [ jnd ehar production and sell the chax.
Lo 82,1988, preo1g, T T T ol

> ~“Some of the more Técent processés and plant for re- =
SR P I . liguid-fuel industry for the manufacture of water gas - .oy of H.§ from town gas or coke-oven gas by liquid - B
) ol R : - 2277. MicHor-Duront, F.i’ [Treatment of Imperfeet " and'srnthetic gasoline, turning back to the manufac- reagents. are. described: The Duteh State Mines-Qtto
ause Of ‘the anomaly .in the magnetization: tem-. ' Fuels by Methrlation to Obtain ~Aromatic Fuels.) tared gas industry-the residual ligid produets frour  : process, which uses a’ washing liquid containing ini-. -
" ‘perature curves of various ferromagnetic substances, - Cong. -mondial Détrole, .2nie’ Cong:,yol., 2, 1937, pp. the refining of the synthetic -gasoline to-be used A5 . tially ferrous sulfate and potassium,ferrocyanldg; the *
. FeOy and’ various ferrites, -According to the state of .| . 197-212 . - B A P - carburetting material for city gas. Continued research ‘Collin process installed at Duisburg in the Ruhr district.’
© ervstallization, are discussed, and the explanation js . - Michot-Dupont methylation-distillation method. for . ‘o’ the field of synthetic liguid fuels-is almost certain
- Suggested that the Curie points of the minute erystal: - producing aromatic fuels is reviewed with regard to the
lites in the mieroerystalline varieties Vary, ¢ ; )

[ : ¥, being:lower features of the process, the constitution and utilization
"o l...7 . the smaller the crystallite, but always above 20°, lielow .

) Y . of the prbducts,»yields,”starting materials,” industria]
; Which thenor;naljaw is.followed.; Thus a hyperbolie application, reaction’ Wechanism,,- témperature study,
;. . form of curve may be due to-physical as well as ¢chem- *: initial . costs, comparison Wwith other low-temperature.
C s deal heteroggneity. Crda i Taeee DT L, = Drogesses, sulfur recovery, and use of salts other than
<2274, MicmEr, AL axp PovILisrp, B [New Family of acetates. s v Lo i
::'Cubie Iron Sesqui6xXides.]” -Compt.. rend:, vol. 238, v {ICKELSON,
. 1949, pp. 650631 ; Bull. soe, chim.- France, 1949, . 2278, Migx -
152; Chem. Abs,; vol. 48, 1949, p. 8934. ) i

+TROSL Ce of Germany using ‘NH: ligquor of about 6-0z. strength -
to bring forth improvements that can be applied in the. . ; 11 the form of aSpray ;. the Saombathy process, which
. gas industry, and-the-latter- can look with Optimism, . o5 an aqueous solution of sodinm thiosulfate and 2’
‘ upon-such developments, - TR 7Y ywaterSsoluble catalyst (not giveni), which functions as . .
.. . M, G.H. Sce abs. 209, . an Q carrier and o¥idizés the HS to H.0'and S.- The
0088, MITrE H.G. Lurgi Proces . Koppers.Co. owns the patents.- ‘Test,;_l‘,esql‘tfvars’._’
2283, MILLETT, H TWith Osemon tins ;mot yet available.. "A. full:eale-plant to, denl with 7
Jeation of Coall })'J,lqgg },),e  million’eu: £t./day is under constiuetion. . P
31,1937, p. 3238, - - - 2287, MINING-AND. METATLURGY, ‘Fuel Produic.

S - s deseribe i genation Today:: Vol.. 17, - 1936, pp
Titpe: mental” plant.is ‘described.” The glon by Hydrogenation 1 vol. . 1 J
: s 194 i tin Progr: ReY. uniy, mines, v gm§:§§)§ consists of-a’ cylindrical shaft with an éffec:: 239440 ; ‘Chern. Abs,, Yol 30, 1936, . 8570. ... E
~-MiXed crystals of cubic (Fé,. 205 were obtdined. " . pp, G Zentralb,, 1943, 11, pp..17 H e.cross-sectional area:of 10.4'sq. ft. operating with'a
. by ‘oxidation of magnetite, & (Al:0,) - (1—z)Fe.0;.FeQ, i 1944, . 5719 i e : ) :
in' whieh.: Fet*t’ 2 :

! ~lons ‘are.:partly -rsubstituted ™ by
+ . The: limit of.solution’is near to 10% “ALO,
[ ;-at room temperature, The parameter of. the lattice

_ ‘decreases from- 8.324-4. for cubic Fe:0q tothe value
- 820 L. continnously, “The’ solubility-of Al

willy .Sketch of dév_elopment,ﬁof px-eSsurg .h.\"drbgeuaho'n
fuel bed 10.ft. deep. ~With liguite, a-daily output ‘of - . and: economic possibilities of , satisfying - the  world’s
700,000  cu. ft. of gas was obtained,” With'a mixture " gasoline requirements, . B
of steam and O: under 20-30 atm, pressure, a gas com: - L MIKOSENICHENEG, G K. - Sée abs. 846
ﬁarable,nfter simple purification, with normal ‘town’s M B g ik :

on catalysts of. MoO.

b Simple pu on, Wi in: is. .o MisHIMA, AU See abs. 1916,1817. . o
48 Was: obtained.’ Tt is possible :to obtain; by this™ . P A e t9REe L
:0; incregses. ngocess a high output“ofgaI; from-a small plant.: The. +..2288, MitcHELL, J.! A, Orgamc-():;talyt}_c. Re:}ct;]ons. b
.- at higher temperature. ‘The content. 0f ALO; stabilizes nd it is.how’ the Jfind the reduc : :Successful operation of ‘the ‘high-pressure. gasi Jour. Chem. Education, vol:'9; 1932, pp. 5971 Chem:
- the cubie form, The temperature of quick transforma-. 2 € : e

) . : ocess. is. shown ‘to: depend - on' the . i SO P

-tion from the’cubic form into the rhombohedral form' roduct; GH. . 'Gomplete ‘survey: of the' development of the. MeOH
15 200° for pure Fe.0;, 810° for the substitittion 2=0.0z TER, A : i n steam. " ‘process and- synthesis.of higher aleohols from CO and
nd 650° for:the substitution w=0.07. . & . stabilize ion : ) He,: ' discussion ‘of oxidation. ofc cyclic ‘compounds. to |

ubie mixture-with 329, ALO, vras obtained by. quench: t “produce” malei anhydride, - phthalic _anhydride .and
ng from 600° ;.its Curle point was 410°."> No modifi -anthraguinone. " Gives extensive bibliography- of -ar-
on-in- the “stability of cubic ey ticles.in English.’ e e

Or:0y,since it is insoluble in Fe.0 -Soe,, vol. 63, 1941, pp. ;- Che - 2989,  MITCHRIL, R.~ Péfrolew
:22'?5' JMiomEr, AL ‘Bex 01,35, 1941, 11, 1386 . o h s

Abs., vol. 26,.1932, p, 123 sl o

[ Reprievé. . Wisconsin
,'1947,/,1)1)', 10,-832-; Chem. Abs.; vol:

-~ vol. 40, 1946, p. 2370, "

o - P 42, 1948,.p. 520L: .- SRR
s deport of the resultsof tex 2 St S ISR RO L L i
) ) ‘of ‘varying composition of ‘cupri -Production of'cheap; 0. lias madeithe ‘1scher-Ir01)_‘sc -
g e oyas S fisloim ischer-Tropsch Process.]; ‘ git:sl;givgfeﬁagérg‘;recli)xgitated ‘at 25°; ¢ . . process for producing synthetic hiydrocarbons I’{ﬂ,ﬂ;ﬂ%
! . Specimens of eléetrblytic:Fe‘ werehéated at tempera- .50, D, 8.- : 'atervat.loo",,'au ] in: America.- “The qe\-elopment;of.me fiuid-bed catalys
tures : from" 250°—900° in, air, .. The structure of ‘the .- o 1o [
separated oxide scale-was determined :by use ‘of .the

‘reactor has improved quality. * By: ‘qn’t_rpll,ing: the rate
-of heat removal from the reacting constituents, diff
Debye-Scherrer. method “of- X-ay.diffraction and '‘the ; 000" is . ont properties can be given fo fhe pro dhe
=t v , N 16; 2 1 SRR R [he only yotnd tormed i the syst 122900 MitcHELL, R, F.
222, 224, 226, 298; Nat: g 7 vol. 87, No.. SR st
1949, pp. R-430,-432 434 436 O
p 945, 0-54. g

alte . thékﬁséé of natural Vol 7. 8
¥-F ra~FeO, § C: black, s 1930, p.-661: < T 3 1on ol ¢ 7 Reports Dot
’ e 00 » Sl id d i - - at. Trail, : British ' Columbia, -Canada.” Repoits i
Sonts dhe tasae o i o Sxtion and & upid . e N e
quantity“of Fes0, is found in the superficial layer and ing a’means wverting n i eld on $10--A10s (—-Mg0, ~Zr0:) catalyst surfaces by. - Dblast, and briefly describes 4 processes : Lurg 3 1nkler,
film -0f ‘o-F'e.0; o1 the: surfaoq, ‘The mechanism of |- ‘e e Or- Tnotol o By it Liqui e iysical and chefnical forces. These forces are widely. Thyssen-Galoczy, and Abstich (slageing) producers.
xidation . is Fe->Fe0~Fei0,>a-Fe,0,, o The “FeQ is - ‘' fh ould. absorb the: aer ; : P erent so ﬂ&z}t t?t“?:-!o;_%o%% the g:aytsiccﬁggi ]';‘zellﬁlvq%ié;g:' “See abs. 3744, S

Dose on cooling by the reaction 4Fe0s . A it i o oab '3 DIO Fips ¢an be-distinguished from 'that cally ST Mrteos . Sumtary of Reseas
wEFe Itis uded: Fe and 0, diffuse. - ! 1 At a given tem erature,.the amount of physically held /. .2 Mrisur, K. -Sun .0f Res
b e, It,is CO]JcludEd ﬂlat bOth Fer 1_1d 40",’,,,‘ Luse. - .. 1 i coélllbu’:llld(é:is Ii’n eased.with.an increasei 1ts h ‘ version of CO&I tO,,;Ollf at the Fll‘St ‘Nax




- this is:melted.in a vacuuin bigh-frequency furnace t

- 2295, -MITTABCH, A,

- BIBLICGRAPHY OF F;SGE‘ER:TROBSCH SYNTHESIS ANb RELATED PROCESSES - -

" 'Ofuna.’ . §. Naval Tech. Mission to Japan; X-38

. (N)-%, Encl. (A}, 1845, pp. 31-36; PB 55,701

»'»Sugnmary of studies leading up to operation of the
Bergius and Fischer-Tropsch processes for the synthesis -

- of liguid fuel from coal in Japan.

2292. MrrTascs, A, [Contact Catalysis.] Ber. deut.”
‘chem, Gesell,; vol. 59, B, 1926, pp. 13-36; Chem. Abs,,

. vol 20,1926, p. 1164,

As an ésample of directive catalysis the reaction be-.

tween CO and H: is presented, whereby a wide range
of products can be obtained, depending upon the nature
of the catalyst and the operating conditions., )

2298, —<——. [Iron Carbonyl and Carbonyl Iron.]
Ztschr. angew. Chem., vol. 41, 1928, pp. 827-833;.
"~ Chem. Abs., vol. 22, 1928, p. 4731 o .

Fe pentacarbonyl.is produced on"a large scale by

- circulating CO under pressure over sponge Fe at 150°- .
. '200° and codling the gases‘evolved. It has 4. 1458,

nes per em. and g viscosity of '

a surface tension of 22

©.0,0075 e gl s.- unit at (20°/~1ts heat of formation

" (liquid) ‘is 54.2 keal.; latent heat of fusion 325 keal
. per mol, and- heat:of combustion: 384.5 kcal.: pe

mol: - In alkgline solution it behaves -as a powerful re
ducing and dechlorinating agent for organic compounds.

' . In pentane splution it combines with Br, forming a

 low unstable compound, which rapidly decompose

"." Vevolution ‘0f~CO and formation of tiie reddish-brown
v "¢ompound, Fe(CO).Br.: - Iron pentacarbonyl -deco

- poses at.250° in a hollow vessel heated -by radiation
yielding a finely divided Fe containing about 1% C.

gether with the requisite quantity of pure F¢0Q, obtained
by c_ombustion of the carbonyl, an exceedingly. pure Fe ;

- ‘of high permeability, low hysteresis, and. small watta
loss is obtai . Lo e

of the devélopment of éomﬁléi"or

sts. Discusses reaction 6f CO-with H: to

Studies of Multicomponent Cata
talysis, Academic Préss, Ine.

yti¢ - oxidations

ABC ., AND - KEUNECKE,
Oxide. Activation:of Iron Catalysts
ia.] - Ztse lekirochem.
V=30 €m. A3 i 26,1932,
e catalysts containing ‘about-10%’ A1:Os have been
epared by different methods and their relative ac

Hat: were capable -

, , , NH. at 500°, 200 -
atm: and space vélocity of 20 1. per hr.. Mixing precipi-:
ted Fe,0, with «—ALOs and igniting to 500° gave a very

oor . catalyst.” Fe prepared by the reduction of pure .-

gave a catalyst.whose. initial-activity is as high

AlLQ,; the principal function -of'the promoter:appear:
erefore, to be the prevention- X rappears,
o

- the N in-the CN groups are reduced at
and- the ‘complered - reaction 'rields Fe

- Bloch theory of: ferromagnetisr.
-the’ transformation of ‘magnétite at'low temperatur

wih in the .

. 2296, MirTscx, A.,'ANp Kuss, B. ' [Ammonia Syx‘xthe,«
sis With Catalysts Derived From Complex Cyanideg™
of Iron.] ' Ztschr. Elektrochem.; vol. 84, 1928, ppd,

159—170; Gl;em Abs,, vo , 1928, p. 2441, o
.Complex cyanides. of Fe or carbides derived from

these cyanides’ are not themselves effective catalystg?

For the synthesis of NH;. The active agent is elemen.
.tary Fe resulting from the decomposition and reductioy
of the complex cyanide. The'activity of the Fe may be
‘enhgmced by the presence of other materials that a'rise
during the decomposition of the coniplex cyanides. : The
effgct:ve catalyst. is then only a proniotéd Fe¢ eatalyst,
This conclusion -is supported by -extensive 'chemic
~ X-ray, and magnetic studies of the complex cranideg
-and their decomposition products.. The bearing of this
-research on the NHs catalyst patent situation in Ger.
many is indicated. - o : o
2287. MITTASCH, A., KUss, E.,'axp EMERT, O. {Thermal
_Deconiposition -of Complex Iron Cyanides in Connee
. ‘tion With the Ammonia Synthesi /
. Chem., vol. 170, 1928, pp. 193-21
. 22,1928,.p. 1 o e r
- Complex Fe c;.\amdeé as such-are not NH; catalysts
. but the products of their décomposition and reduction
e.  (NH;)Fe(CN)gand s are decomposed
at high temperature in a N—-H. mixture with interme-
diate formation. of ‘a substance . corresponding in com:
position. to Fe (CN).. - The piirely thermal .decomposi-
tion: of -Fe (CN). gives Fe,. C; FesC, Fe nitride and N,

~probably with the intérmediate formation of ¥eC.. . In,

N:4H:, Fe({CN): reacts as follows: A$-230°, the
e same rate,

rate:
~th

conditions swithout the forination rof;Fe, while it is'

. ‘possible to! control the conditions so as to obtain ‘only%
- Fe. - The NHy contact catalysts prepared from' coinple_ir

Fe cyanides must always contain Fe and are composed:
chiefly:or exclusively of products of reduction.. These
are activated by:the : 1

FeyC-in"fi

. 41, .
" Magretic character of magnetite is discussed .on the:)
basis! of ‘the: Wilson model-of semiconductors and "

t i§ concluded thi

is not caused by the change ‘of ‘axis of .ea est;magne{e’;1

connected with=the spe

(110),, (111), and. (100), were measured ‘at —1
They:are much smuller than those at 10%and-differen?

g .7 decording to the directions when the. jzing field
‘as-'the-final “activity of the samples -promoted ‘with™ - ! allor ¢ directions when the magnetizing U5

is’ smaller than about 6,000 oersteds

i eachrother. at 7,500 oersteds.

strength, the low-temperature magnetization curve A
higher. than the room-temperature curve, -

They -coincid
ey 3

2300, MIYAKE, S Orientations' of Metallic Crystals,.
Formed by the Evaporation Method. L. Iron Crys-
tals Formed on the Cleavage Plane of Zine Blende.

" proc. Phys. Soc. (Japan), vol 1, 1946, pp. 6-11;

' ‘Chem. Abs,, vol. 44, 1950, p. 9207: o : .
Biectron-difiraction experiment of a film of Fe erys-

tals, formed by the evaporation method on the cleavage

lzne of Zn blende, was made. “The orientation of the

Ye-crystals in’ the film depends upon the: temperature:

of the Zn-blende erystal at the time of the film forma-.-
. tion,; because the temperatire affects the quantity -of

& molecules absorbed in the. Zn-blende crystal.. Heat-
ipg after the formation of the Fe crystals bas no effect

on their orientations. The film formed at high tem-

peratures or heated after their formation gives irra-. - -

tional spots or mesh pattern in the electron diffraction.
Fhis is attributed- to finely repeated .twins of the Fe
* erystals. L RE .

9301, MoEERLE, E.. [Production of Diesel ‘and - Fuel®

0ils From Coal Tar.]- Tech. Mitt. Xrupp, vol. 5, No. * .
19,1987, pp. 38:39 ; “Brennstoff-Chem..  vol. 18, 1937, ¢
" 1.-305; Chem.. Abs., vol.: : R

“Process is deseribed for separating pitch and oil
. ‘from coal tar.by fractional selution in gas oil-at boiling

1987, p. S875:

temperature. = A’ virtually asphaltifree mixture of gas
" oil and tar oil is-obiained. Some improvement.in the
method has been found by’ substituting® synthetic

' Kogasin for the gas oil. . -

| MOGITEVSKATA, A M. See.abs: 36’0,‘

ods i given for:the
-in the cataly
Q so that the rejction
low temperatures and at
ry for: gas manufacture.
ssintering were-

LA C
ide Catalysts
2

nd -Cr oxide,
tion ‘of the mix itra
- The most-active

" Oxidation o the

“of “Saint-Marcet in- Air -at Atmospheric’ Pres:

" Mém. services. chim, état.: (Paris), voL: 32

“pp. 253-298; Chem, A L \

tion 6f OH., C:H,, and natural gas was studied
rious conditions of temperature, ratio of ai

! tural gas was 92% CH,

© In respect to Q. was found to lie at 1-2.
-0f "CHz vielded only slightly more: HCHO than’ did CH; -
“and slightly < the natural gas.” An increase in the

.. slowly attacked by no ;
by oxidizing agents,* for:example, Co{COY4-Bre—>

vol. 42, 1948, p. 4827.,
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dation of CH, was studied over a femperaiure range. -

“ of 500°-000° by using gas mixtures containing 10-50 '
| parts of CH; in air with flow rates from 50-300 L per

hr. In all esperiments the conversion of CH. to HCHO

" did not exceed 19, With increasing time of contact the :

vield passed through a maximum. The yield incr_eased. .
with ‘increase of temperature, the maximum -shifting
to shorter contact times: <700° the most favorable.

‘composition of the. gas was 209% CH. and 809 air,

while at higher temperature it was. 109 CH, —There
was, however, a rapid decrease in the quantity of -O=
present which was shown to be due to the direct oxi-.
dation of CH, to.CO and H.. A ‘study of the decom-
position and oxidation -of HCHO was: made which
showed that >>600° the decomposition in Nz was ex-

tremely rapid at first. and then approached complete . '

decomposition more slowly. <600° the decomposition

. “yvas niuch slower but still appreciable. In the presence
6t air the HCHO was oxidized as well as decomposed.

. "The order of the reaction for the formation of HCHO -

The oxidation .

_surface of the reaction tube, with quartz, caused a de-

- crease in the yield of HCHO and also an increased rate.
“'of decomposition of HCHO.. A surface of C increased -
_the yield of HCHO. . At temperatures < 750° the % .
“of Os entering into the yeaction was markedly reduced -
“py o © surface. The catalytic nction’ of oxides of N .

was caused by NO: and not ¥y NO.. - " i

2304; Moxn, L., Hirrz, ., axp Cowar; M. D. Noteona -

" Yolatile- Compound - of -Cobalt, With: Carbon-Monox-'
Chem. Nevs, vol. 98,:190S; p. 165 ; -Chem, Abs,

1908, p..8815. .1 : ; :

Finely divided Co and CO.at 150° and under 50, atm.

-vielded 'small quantities: of: Co-carbonyl ; at.200° under

00 atin. .thé yield was higher. :The Co /was prepared
v..converting CoC.Os, free from Ni and.Fe, to oxide,
“and reducing the. latter-to.metalwith H.'in the refort
used for the production of the carbonyl. The ¢carbonyl
was obtained i Jarge orange crystals, agreeing 'in o
position with the formula- Co (GO )« It decomposes-in

_air to-a_violet’ substance. as yet: uninvestigated, and *
is best preserved by sealing up in H: or CO. 'It'isbut . .-

noxidizing acids but very readily

CoBr:4-4C0.". It is-insoluble in N:O:-but: )
oluble in”,CS., -etber, naphtha, .alecohol; and Ni -car-
bonyk If these solutions, stand -for some time or-are
warmed, decomposition’ sets in, Dis 1.827; Vvapor ten-
siom.at15°,11 mni.. Both of these values: hawever, are
affected 'by .the éase;with which: the carbonyl-decom
poses and are not: to be-regarded as.final. T an’ atmos:
phere of COz, the decomposition begins at.40°—45°-and
‘5 compléte- at ~180°=135°, Jleaving nietallic Co." -'The
int is742°-46°077, 1 o RSt

2305; — . " [Some’ ‘New ::'Metallic - Carbonyls.]
Zischr. anorg. Chem;, vol. 68, 1910, pp. 207-219; Jour.-
‘Chém.-Sog,; vol. 97, 1910, pp. 798<809'; Chiem. Abs., ¥ol
4,1910, p. 2018, " a R BRI
“Formation - and;“properties’ ‘of Co(CO)x - Fe(CO)s

Mo (CO)e, and: Ru earbonyl (composition uinknown): -

are discussed, Gives table'of the known carbonyls.and

their properties. "« ¥ o e

2306, Moxb, L., LANGER, : v

" Carbon. Monoside on Nickel, Proc. Chem. Soé.; vol,

AND Qm‘xvm:,_‘F. . Aétic{n of -

* 86, 1890, pp. 112-113 ;- Chein. News; ol 62, 1890, p.

97+ Jour: Soc: Chem, Ind., vol. 9, 1890,1.-808. .

. 60-In ‘contact with Ni' at temperatures 850°-450°
- ywas found to'décompose; & compound of C and Ni being
formed. It was' identified ns Ni carbonyl Ni(CO)e'

Similer experiments with other metals, such as Co, Fe, .
Cu,-and Pt, gave negative results, ... -’ C

ith <19% C:H, and 5-6% N The moncatalytic oxi- .
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2307, Moxp, R. L.- [Metal Carbonyls.] Chim. et 1nd.,

* vol. 21, 1929, pp. 651-700, 937-940; Jour. Soc. Chem,

JIud., yol. 49, 1930 op. 2"1—2«81“, C'hem. Abs voL

23,1929, p, 447,

Address revxemng the preparatlon properties, and-
applications of metallic carbonyls, mth a bxbhovmphy .

-0f 91 literature refs. and 69 patents.

2308, Monp, R. L., AXD. WALLIS, AL B, Pesearches on ""
Jour. Chem. Soc., vol. 121,

the Metallic Carbony]s
- 11922, pp. 29-32; Chem, Abs., vol. 16, 1922; p 2457,

‘Composition of ‘Mo ' carbonyl, redetermined by 2:.:
It is_insoluble in .

methods, corresponds to Mo;(CO)»u
~the. common solvents -2 yr. were required to prepare
170 mg.  Ru gives 2 carbonyls, one volatile is crystal-
line and soluble in C,H,, and the other is nonvelatile,
-amorphous, and’-insoluble in G¢H, but.soluble in
C:H:0H and in H.O. - The formula of the latter ap-
pears ‘to be Ru(CO).. .Optimum conditions are de-
- scribed: for the preparation of Fe(CO)s.
-and moist CO. heated at 200° react to give a yellow

deposit, which is shown to be a. colloxdal basxc \1 cqr- v

bonate of varvm" composxhon . .
M E, G S.» See abs 1579, 1579,
Mox GOMERY, C. W, See abs. 117, 3599

2309 Momcoxmrr,c W., AND WEINBERGER, E. B. Plod-
et Distribution in-the - Synth of Hyd:omxhon\
C

b
" "Phys.; vol."16, 1948 pp 4244
1948, p; 37,

" It 'is poinfed aut ‘that. thexmodvmmlc equ

.-, among the n-paraffins rields a distribution that is qu

1tatively sxmuax to thiat observed experimentall

- In consxdeung th economlcs of Fxscher-Tropsch :
esis gas produ n:by ‘the partial oxidation of-CH,
tuatlons may arise where either the cost.of O. or the
éSt of CH{ ma\t be of controlling importance;

per-presents a- treatment of the’thermodynamics of ‘th

CH~H.0-H:~C0-CO:—C : system, ‘which ‘has - Dee :
nded to cover olutions of 2 maximiim problems not.

: namely, determmatmn
perature, ‘pressure, and
1d-of synthesis gas per mol; o 1nd
' The numerical caleulations Lave b en
h the assumptlon of’ 1sotherma1 i i
e results are of more value'a
*.comparison with actual swthesxs-"ns un
-88,a basisfor the design of su

bi§ addmon, the condltlons of ‘temperdture
‘and- 0:: CH, -ratio: necessary to prepvent hé

rmatjon of unburned Ccis .given.. It al 8
that. the numerical -edlculations ar sxmphﬁed if
e H, : CO ratio is taken as the independent varinble
rather:than the . ratio.-“The calculations serve
ite the general desir: ility ‘of ‘effecting equi

libratxon of the combustion gases at highi’ temperatures ‘L ‘

d low pressures. Relativély long residence.time of -

at lower

n'a reactor

2ving a Jong dropping temperature gradient' might be
pected to cause deviations from ‘the theoretieal com-
Sitions. ; The magnitude of these deviations from the
calcmated values may be nkeu -a’meastire of the

. 2311. Mooz, H.

N1(C0l4, air,.

.- 3127 Moore, W. J. P:uabohc Oxidation Rates ot

. Ni,-Cu, Co, Zn,-and Be" are. compared.’ E*ccept for. Be,

.. “tions with high AH? silso have high ASE
.- diagram of the potential-energy- barriers for. -vaeancy
«~formation and diffusign shows that, for ‘equal diffusion;

extent of re-eqmllbmtxon occurrmg‘ The calculatmn,.
also show that the point of maximum yield per mol, gf -
CH, always requires a higher O.: CH, ratio than the -
point of maximum yield permol.'of Q.. Inthe preferreq
high-temperature-low-pressure Tinge, however, these .
.maxima approach each other. The probleni of calen.
lating maximum yield per umt cost of reactants is,

-very much simplified. R .

Moorg, 6. B. © See abs 1728.

Liguid Fuels and Orgamc Chemlcalg
“From Coal and Home-Refined Petroleum.  Gas Jour,
vol. 248, 1944, pb. 149-150, 155, 180, 188, 213147
Gas World vol. 120, 1944, pp. 166172, 191~199 Jour,
Inst. Fuel, vol. 17, 1944, pp. 6574, 10”—-104 Petrol_
Times, 19-&4 pp. 67-6S, "0, 7981, §3-84, 86 Chem.
JAbs., vol. 38, 1944, PD. 1861, 2469, 6066.
Reviews methods” for producing liquid fuels and
organic ehemicals in use during 1938 and suggests oub,
" line’ of policy. to.be followed for their: produetlon in’
Great Britain after the war, . By increasing the demang
“for gas, the materials for production. of more’ liquid
fuels and ¢hémieals will become avax]ahle

Meétals:- . Jour. Chem, Phys., vol 18 1950, p -231;
Chem.. Abs., vol., 44, 1930 D. oGSG

¢ tained’ after use: ZnO.

Constants, AH}, A 1, AFL of the transm
theory- (abs. 1283) for the oxidation of: Al, Fe; Zr, Ti,

there is little variation in the AFZvalues; hence reac

A schematic

barriers, . the higher:the ‘heat of n(lsor i h
e eﬁeét ‘AHE g ption, t e]ower

large negat Sof ads pth

* help e plam th approximate cons

th
Ha gave a mixtur
22%); hxgher aleg
Othe

- pressure <gas ‘reseéarch’ laboratorie:

Jollege during the last 3 3¢, is reviewed with special?

‘reference -to. the Fformation. of formal H eOHy
"and CH. from'CO and H;. Selecting o M itahler

By . selecting
talyst and tempemture, any one of- these.
‘be %‘g}duced to- he practxcal exclus

: o :egard to the ’\IeOH svnthesxs prevxousto the present

ies of mvesm,atwns is pointed out, and the extreme
rtance of determining the equilibrium constant by

E ,,pproaclnmr the equilibrium from both sides is empha-
sized; Discusses errors due fo the fact that at the

mvh pressures used the -equilibrinm. mu.tures do- not
obey the'simple gas laws. .

2316, MORGAN, G. T:, AND Tun.or R. Ethyl Alcohol a

Product. of High- Pressute Synthesis: - Nature, vol.

193, 1930, p. 889 ; Proc. Roy. Soc.. (London), vol. 131,

A,1931; pp. 533—540 British Chem. Abs., 1931, B, D.

833; Chem Abs., \ol 24, 1980, p. 3985..

_This alcohol hag been obtained by "\Ior"an and Taylor
with various eatalysts from CO and He. -

2317, Ethyl Aleohol, -2 Product.of High-Pres-
sure Synthesis. Proc. Roy, Soc., London, vol. 131,
1931, A, pp. 533~540; ‘Chiem. Abs., vol. 23, 1931, p. 4:.)”1
Seven different cat: ts, the composmon of which is

given, were found to:give appreciable gquantities of

and Zn permanganate. with ‘an addition of clay; con-
7:9; MnO; 2634
7.4; 8i0; 8.8; Al»O,, 2

K0, +-Na:0,
The gas mixture contained H.: COr

~ and'C, 8.9

. “The pressure was 200 datm. and temp. was 380°— e
In these circumstances. EfOH was found'to account - -

for 9.8%5 ‘of the:total CO converted.’ . Other products
' were : Other alcohols,
- 5.3;-and. CH,'
2318 MORGAN,’

hzed Catalysts. -
¥0! ‘al T, 1932, Y.

sis-from -CO and Ha
precipitated by alkali‘hydroxides than wien:form
-ignition ' of -the -nitrates. . Th
Twith 9.9 Rb gave the lnghe ﬂlcohols
Theories”to account for this.effect. aie discussed.
careful analysis was-made of the product obt ined t
usmg a Cr-M catalyst containing 15% Rb."

ed to: general i

thesig, " is descnbed in. detail. - Numemus 1llust1.1tmns

. Other: ZnO catalysts conta ling alkalme s
nees were used to synthesme mxxtures .of MéOH and
gher alcohols . i
s of -aldehydes, -acids,”a;

as observed " that: primary - alcohols only-were 1den-'

¥ the aleo

ivored : the “production. of. higher -alcohols; ris

mperature of ‘the ‘catalyst avored MeOH formation.

rganic Compounds

LIT'ERA'I URE ABS’I'RACTS

"7 2321, Mortrawa, K., BENEDICT, W S., AXD - TAYLOR,

.. active Ni catalysts at-138° and above. At 184° the

 D.0. The activationenergy of' reaetion for CD, is -
_approximately 19‘kg.—ca‘1., and for D. approximately 28
EtOH. |1 of these eatalysts, prepared from Co nitrate .. - dlssoc1at1ve absorption of - CH. on surfnce areas not

Co, 2097 ..
;Fe; 085

- ‘dergo-an ‘exchange reaction at’100°-130°,"and yield
.- ‘'mixed methanes at 160°-300°.
" followed by measuring the infrared. absorption and by.

aczds, 14 aceta]dehvdes,

formation. -At low H. concentrations, the side reactions .
‘2C:He>G43CH, and.G--2H->CH, become predoininant:
" The getivation- energy of formation of CH, from C:H:.

v appro“mately 5 kg.-cal. higher, .

atalyst” n_nplegnated :

2323. MORLEY, R. J. . Winkler Generatdrs for Manufac—' )

A ¥ .
gations’ of - hight pressure’ Syn-

E nomie for such fuels, -where- ehea.p fuel and coke-oven

* . used for manufacture of H:, MeOH, or F:scher-’l‘ropsch

. POWer gas, and of NH: synthesis gas, but, in all- cases,

Apphcatxon of ngh

’I’rans. World Power Conf., 3d Conf., London, June T

1936, Chem. Eng. Cong., 22 pp.
‘Work at Chemical Research Laboratorv, Teddmgton

" since 1926 is summarized.

. Moriz, I. See abs. 3173.° . - ’ :
Morrxawa, K.~ See abs. 3606 3607 3608 3609
3610, 3611. -

H. 8.  Activity of Specific Bonds in’ Comp]ex Mole-
cules at Catalytic Surfaces. I. The Carbon-Hydro-

gen Bond. in Methane and Methane-d. Jour. Am. =~
Chem. Soe., vol. 58, 1936, pp 144.3—-1449 Chem. Abs.

vol. 30, 1936 p. 6632

CH, undergoes exchainge vuth D:, CD,, and D.O on

rate of reaction decreases in - the oxder CDi; Dy, cand - -

kg.-cal. The reaction is explained by an activated,

. Activ: atxon of. Specxﬁc Bonds in Complex R
Molecules at Catalytie Surfaces. "1 Carbpn-Hydro- . .°.
gen and’ Carbon—-Garbon Boinds in Ethane and -

.Bthane-d; *Jour. Am. Chem. Soc., vol, 58, 1936, pp.-

7 1795-1800 ; Chem: Abs., vol. 30, 1936 . T435. :

- "CyHe and D, heated inh contact with a Ni eatalyst, un~- -~

‘The CH, redetion was

-volume chanoesmthe gas'mixture; “Hgis preferentxallv ," .
“adsorbed on-the. catalyst-and. tends to inhibit 'CHk . -

and-‘H. is qpproumatelv 48 kg.-cal;, and that'of CD; is”
'J.‘hese reactions are’”
e\plamed in terms of a dlSSOClat).Ve adsorption theory.
More energy is.required to activate theé C-C bond than-
the C-H -bond.- :C:Dq was prepared by'2 txeatments of
C:He s with pare - D; 2t 188° for 2-8-hy. 1.

Momm, Is. See abs 1681 1682

"\IORLET ‘B. Scc abs. 20944,

ture of: Watel ‘Gas.; BIOS Finil- Rept. 333, 1045,
oD, PB 23,587 TOM Reel 227.: SR
: A.l] the avallable mformatlon concernmv “fmkl T
generatm S, contained in CIOS reports and in documents ’
brought back from' Germany.in 1945 ‘i’ collected -and’
coritbined: with’ literature refererices to give a” compre<
hensive account of the hxstory and present status of thy
process. - The process is technicdlly. sound, and it is
possible to“operate. Winkler generators on: bxtunnno 4
coals, :low-temperature. coke from pituminous ‘coal
evén anthracite ; opetation, ‘however, is not sahsfactory,

and, in gengral, it appears: that’ the process is not- eco- -

water-gas generators are available, - '_L‘he Winkler proc
ess-is not suited to making town’s gas, a§ the calorific:
valie is'1ow, and its field of- apphcatlon appears to-be
limited to the large seale production of water gas, ‘to be’

- synthesis ; gds,°of producer gas to:be used as-a fuel or

“hased on a cheap fuel. The 2 greéat dlsadvantnges of the .
‘Winkler process are its relaf.xvely poor thermal . effi-'
cieney-.(66. and: 60%; respectlvely, foriwater-gas ' an:
owen—gas production. at Leuna ;'the thermal’ eﬂimency‘
is raised’ somewhat if all the ¢ in:the ‘escaping-dust-is
“'réeovered for-boiler fuel) and the cdost of O ’ A-fur-
ther dlsadvantage of Orgasxﬂcahon is that any: 0. ‘added
must’ eveitually- appear as CO:"in. thé synthesis 'gas,
hence greater compresmon a.nd water scrubb' ‘costs -
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are incurred fo remove it with corresponding capital
costs. . The capifal cost of a Wrinkler plant, including O
©  plant, waste heat boilers, etc, is somewhat greater
than that of a corresponding coke water-gas plant,
including coke ovens.. The O: plant probably costs more
than the Winkler plant it supplies. A rough figure for
labor costs of water zas may be taken as 0.4 man-hr. per
: 1,000 m.? of synthesis gas. Maintenance costs at Leuna
" averaged in 1933 RN 1.75 per 1,000 m.* for an output of
20,000 m.* per hr. of synthesis gas; for power gas RM
0.46 per 1,000 m* for an output of 50,000 m.? per hr. Ex-
tensive data are given for plant operation and perform-
ance for production of both water and power gas from
grude-coke and brown coal.

2304. . Wintershall-Schmalfeldt Process for the
Manufacture of Synthesis Gas at Lutzkendorf, BIOS
Final Rept. 1142, 1947, 33 pp., PB 78,242.

Detailed description of the process with figures and
flow sheets. The process consists essentially of gasifi-
_ cation of dry brown-coal dust in the entrained state.

The heat of reaction is supplied by burning producer

gas in 1 of 2 regenerators, used alternately, the heat

being stored in checker brick and then given up to a

- mixture. of recyeled synthesis gas and steam. Heat
also had been supplied by burning Q. in the recycled
gases. The producer gas is made by gasifyving dried
brown-coal dust entrained in the recycled gas and
steam, heated to over 1,000°, while passing up and
down 2 large generators in series. The sensible heat
in the final gases was used to dry and disintegrate the

raw brown coal. The process is now technically estab-

lished, but dust losses are high, and synthesis gas con-
tainsorganic S-ring compounds and gum-forming com-
pounds deleterious.to the Fischer-Tropseh eatalyst, al-
- -though not to the hydrogenation of oil and tar.. It is

‘tion train to remove these undesiraple jmpurities and .
..+ with considerable success: -The plant is very large for
-+ -the output,;and ‘capital.costs are high, probably three

:., times that of the Winkler plant. In its present state .

han the Winkler process, operdting under similar cir-
~ cumstances. : The operating cost per 1,000 m.* of synthe-

""sis’ gas is calculated at RM 27.4 and RM 22.9; respec-
tively. - Additional costs, which should be debited to the -,

- ~Schmalfeldt process, have to cover the cost of disposal
of the large amounts of muddy effluent; that of the

" higher inert contént of water gas (6% as against 3% in
‘Winkler' gas), and the extra purifieation if the gas is
used for the Fischer-Tropsch synthesis.

- "Leuna. ~ ITL. Methanol and Higher ~Alcohol

Synthesis: See abs, 1476,

2325. Morozov, N. M.: Kinetics of Sorption Processes of
- Hydrogen on. Iron. Trans. Faraday Soec., vol. 31,
. 1935, pp. 659-668 ; Chein. Abs., vol. 29, 1935, p. 4933
" " In the temperature range —190°—400°, the sorption
"of H: on pure Fe (reduced from precipitated Fe.0,)
-gecurs as 3 types: Van der Waals adsorption, activated
" adsorption, and activated diffusion. In certain tem-
‘perature ranges, it-is possible to separate these proe-
. esses -and investigate the kineties of each. Heats of
activation. are-approximately 20,000- kg.-cal. for acti-
vated adsorption and 8,000 kg.-cal. for detivated dif-
“fusjon. " Between 300° and 400°, the activated adsorp-
tion is instantaneous and entirely reversible; this per-
Tnits the caleculation of heats of adsorption, which, for .
1.0, 1.25, and 1.50 ce. of H; adsorbed on 24 gm. of Fe, |
-are, respectively : 9,220, 6,820, and 6,140 cal. per ‘mol.
-~ Aectivated adsorption’diminishes van der Waals adsorp-
.. tiom, although under'certain experimental’conditions:
.- the absence of such relation was found. :
S . ~See abs. 1653.

BMQGRAPHY‘ OF FISCHER-TROPSCH SYNTHESIS AND RELATED PROCESSES

- acids 2-14 and esters 3-20 or more C atoms. 'Th

eported that active C had.been used.in.the purifica- -, ..

-is_effective in removing, o
" types from, synthesis: oils

.. of development, the process appears to be less economic -

" facture with a “discussion of probable future develop-
-ments..

s L. G. Farbenindustrie. A.-G. Works ‘at - “are described briefly and their commercial possibilities
. pointed out. . _ - Lo

- -ments on. Some Catalytically Active Substances:

‘at atmospheric pressure,
for HCHO were obtained.when using a platinized gek

" ture of the. products.. Pressures varying 827 atm

2325a. Monnerr, C. E., CARLsox, C. §., McAresn, J, H,
Rosey, R. F., axp-Saarg, P. V. Products From Hy.
. drocarbon Synthesis. Am. Chem. Soc., 121st Meeting "
Abs., March-April 1952, p. 19-1. .

Reaction of CO and H. over promoted Fe catalystg

produces a valuable mixture of hydrocarbons and OXy-
genated organic. chemieals,

Yields of 2-C oxygenated compounds, including acetal.

dehyde. Ethanol and acetic acid are greater than thoge .
of both higher and low number of C atoms. Yields of
higher molecular weight compounds decrease progres-
sively with increasing molecular weight. Approxi- .
mately 10 wt. 9 oxygenated organic compounds ig -

On a molal basis, CH, jg "
obtained ingreatest yield with progressively lower.
yields of hydrocarbons of increasing molecular weights,

. obtained in the H,O phase, including.aleohols contain.- -

ing 1-5, aldehydes 2-5, ketones 3-G, esters 3-6, and e 3
The aleohols are predominately

acids 14 C atoms.
normal, primary alcohols, but up to 20 wit. % of the
aleohols are secondary, tertiary, and branched chain
primary aleohols. For the separation and purification
of these H:0-soluble chemicals, fractional distillation

extractive distillation with polar and nonpolar type
organic solvents can be used. Caustic extraction and
hydrogenation may be used to simplify the recovery
problem, Approximately 20 wt. ¢ o ygenated organie
compounds are obtained in the oil phase, including -
aleohols containing 1-14, aldehydes and ketones 2-14,-

mola} Fields of alcohols, carbonyls and acids are a.
maximum at 8, 2 and 5 C atom compounds, respectively,
Aleohols have been isolated from narrow boiling frac:
tions of synthesis oils by formation of nonvolatil
esters with borie acid or phthalic anhydride. Extrac-

ion with hot H.0 removes acids and alcohols from the
oil.” "Room temperature ction with aqueous MeOH -
vgenated compounds of all ¥

.+ Morreix, 3. G See nbs. 204, 776: |

2326, MoRReLL, JU' O, aXp EGLOFF,.G. Many Futuré
Sources: of Motor-TFuel, ~ Oil Gas Jour.,. vol. 26, No,"
18, 1927, pp. 202, 400, 402, 404; Chem. Abs., vol. 22

_.1928, p. 152, - . . :

Summary of the present'statué’ of motor.' fuel manu-

Starting * with' crude. petroleum, the oi;her-?

sources are taken up-with a brief explanation ‘of the:
manufacturing necessary to convert raw.material into:
fuels. The Fischer-Tropsch and the Bergius processes

2327, Mornis, H., ANp SELwoon. P. W.,

Jour."Am.. Chem. Soc., voL. 63, 1943, pp. 2245-2252;
) Chem. Abs’., vol, 38, 1944, p. 284, o
-- Directions for making magnetic-susceptibility -mea
-urements ; significance of such measuréments is pointe{!i
out in the determination of: the ferromagnetism: of
catalyst and its effect upon the activity. . = .. .-
- Mozzts, H. E. -~ See abs. 301, 302, . -
2828.-Morr1s, V. N., ANp REYERSON, L. H, Qualitativi
Study of the Catalytic Hydrogenation of the Oxid!
of Carbon. Proc. Indiana Acad. Sei., vol. 36, 192:(5
pp. 208-206; Chem. Abs., vol. 22, 1928, p. 345. it
Attempts were made {0 synthesize HCHO and MeOE

as catalyst with mistures of H. and COs With- Bi
CO, and a Cu catalyst the result appeared to be a mis
gave no better results-than 1 atm. for these. syntheses;

PR Lo ' o . 5
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froitan.
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alone.is r.ot enough, but H:0 extractive distillation or
1

. LITERATURE ABSTRACTS

Aorrasoy, J. L. See abs. 2409.
MotLrN, J. See abs. 2721, . ,[Um
. Morrev, H., CHEOVIN, P.; AND GarCIN, M. -

23?:atiog of Meth’zme.] Ann, mines et c_arbnrg.nts, N_p:
4, 1944 ; Génie civil, vol. 122, June 15, 1_940, p. 953
Fuel Abs.; vol. 2, No. 5010, November 1943: ’
Discusses modern industri:il Igro;:essg‘s uzu;ﬁa(g;i( ﬁis

aterial including prrolysis fo.give (- , Hbz,
gg:.mC:Ha, ete., conversion to HCHO and MeOH, and
gynthesis gas for the Fischer-Tropsch proce§s.

2330. Movirs, H. G., sxp Scorr, H. Similarity of the
Magnetic Change in Cementite and i_&‘ernte. Chem.
Met. Eng., vol.- 22, 1920, pp. 1069-1070; Chem. Abs.,
vol. 14, 1920, p. 2327, )

Thermal curves were taken by the inverse rate
method. The materials studied were a pure E_‘eE %
eutectoid C steel, and a 1.94 C Fe-C alloy containing

0.1% Si and 0.005% S. i

9331, Moy~or, H. [Adapration of Fuels _to Model(x’x
Diesel Engines.] Sei. et ind., Tech. ind. pétrole, }(_]?, y
No. 284, pp. §8-94; Chem. Abs., vol. 33_..1939, D7 ..»..0.4
Discusses combustion of fuels in diesel egglzle§.

Gives suggested specifications for dge_sel fuels. Fischer-

Tropseh gas oils have higher c_alonhc ‘mlues' tl_mn_ nori

mal gas oils, the values of which are very similar and

seldom determine. :
MUCHLINSKI, A. Sce abs. 3578.
MUELLER, A. C. Sec abs. 2441, 2442,
MUnLseRT, H. . Sce abs. 1650..° - U
2332, Munrerr, ¥. [Franz Fischer's- Synthesis of

Chem. Abs., vol, 20, 1926, p. 2743,

Benzines.] Apparatebau, vol. 38, 1926; 1)1).‘143-7144;7 B

2833, .
23cent Developments’ in Germ:m,\'.‘] Chaleur- et ind.,
vol. 15, 1934, pp. 229-284; Chiém, Abs.,”

p. 907. .

I. -General literature review of recent: progress in Ger--.
" many ' on the treatment of coal for thepxo@pth}on o‘f“ .

seous and liquid products. - RS

: gsaa‘;. X (}Producﬁon of Synthesis Fuels and Oils

‘. in England.] ~ Chaleut et ind., vol. 17, 1936, pp- 1195‘
128 ; Chem. Abs., vol. 30, 1936, p. 5389. L

" Describes Bergius and Fischer-Tropsch “processes, -

and points out their economic yalue,” /- " "~ :

% 2385, .mw—, [Growth of Synthetic Lignid Hydrocar-"
" bon Industriesin Germany.] : Chaleur et ind., vol. 20, *-

1939, pp. 355-360 ; Chem. Abs., vol. 33, 1939, D. 6019. ’

Tlustrated description of Fiscl;er-Tropsch‘thrchemle'
Dlant. o B ]
28:135a. MULFORD, Rtx N. R.,fAt]\iD
~Iytic Hydrogenation o he :
s 'Hyigher Hyd%ocnrbons. Jour. Am:- Chem. Soe., \ol.r
74, 1952, pp. 1,969-1,974. : S S
The effects of carbonate, chloride, sulfate, th_msqlfate,
1d sulfide, “added singly as K or Na salps pngr.to
Catalyst precipitation, upon Ce-promoted, Cu-containing
catalysts in the synthesis of hydrocarbons from the

Russerz, W.-W. -'Cata-

“All of these Co catalysts produced.oil when the initial
CO-~H, mixture was first passed over. a supported Fe,

Present only the Co catalysts containing ‘K.COs or
K;80, produced oil. In general the effects of certain

f maximum oil yields. g X
re attributed to selective aectivation and/ngenefﬁcm}

oisoning of the Co catalysts. Tl
Murrer, A. See abs. 3674... : -

. merly assumed.

[Fuels and Combustible Liquids.. Re- .
1:29,-1985;

-~ Review of development of processes for synthesis of . -
':quuid hydrocarbons from bituminous and brown coals. . .

Oxides " of - Carbon  to~

:  range of synthetic products from coal, coke, semicoke,

;0xides of C at atmospheric pressure have been studied.
ater gas catalyst, but. with no water gas’ eatalyst-.

f these catalyst additives were to alter the distribu- -
tlon between liquid and gaseous synthesis products, to .
Increase oil yields, and to shift the temperature range

The. effects of the additives: ~ 2339, Murrer, W. J., AXD GRaF, BE.

. :
4

. MULLER, E. R., Axp KALLENRERG, S, - [Froduction
%gg Petroleu;n Hydrocarbons From Carbon Monoxide
and Hydrogen at Ordinary Pressure.] Ing. Veten-
skaps Akad. Handl, No. 106, 1930, 39 pp.; Brennstof;f’-
_Chem., vol. 12, 1931, p. 215; Chem. Abs., voL 26, 1932,

e f the Fischer: Tropseh

cription of the application of the Fischer-1rops

pr?:esss. pPine charcoal was gasified with steam giving
1 m? water gas from 300—400 gm. charcoal. This was
treated in an clectrically heated converter consisting
of an upright Cu cylinder with 7 catal‘yst tubes gO x320
mm. Efficient catalysts were Co—]:‘eTZn (25:1:2)
and Co-Fe-Zn-Cu (25:1:1:1) precipitated from the
nitrates with soda, washed with water, dr_xed and
reduced at 350° with H.. In this apparatus,omth 3,000
ce. of catalyst and a temperature 270°—'29(_) , 800 1. pf
water gas produced in 21 hr. 55 gm. of liquid and so}xd .
hydrocarbons (70 gm. per m.? water gas). fghf benzine -
boiled 90% below 180°, the oil 70% below 250°. . f—

37, MULLER, F. [Low-Temperature Carbonization o
230”;):11 in ‘é’onjunction With the Fische_r-',t‘ropsch

Hydrocarbon-Synthesis Process.] Tech. Mitt. Krupp, -

Pech. Ber., vol. 6, 1938, pp. 4749 ; Brennstoff-Chem.,

vol. 20, 1939, pp. 1£1-144; Chem. Abs., vol. 33, 1939,

pp. 6023, 9590. - .

It was previously pointed out that, by using Jow-
temperature coke for water-gas prod_ucnon for the
Fischer-T'ropsch process instead ‘of high-temperature
coke, a maximum oil yield would be attmqea. When
using low-temperature tar as fuel oil, the importance
of mixing it with other oils-is not as great as was for-

Moreover, low-temperature tar can
The low-temperature
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.

be used directly as fuel oil

carbonization of coal in combination with the Fischer- .- - .

Tropsch process is particularly.suitable where coke -
ovens are nhot available and gas production is not of:

interest.” . In this way, the vield of-clean oil -amounts - .
__t0-20-30% more than with high-temperature carbon- |
~jzation. ' Moreover, because of the specifically better..

“usefulness of low-temperature coke for the water-gas, -

‘process, a saving of coal is obvious. It-is immaterial B

" whether gas coal or flame coal is used,. since both of -

" them - will yield an appropriate coke 'in indireetly -

" heated ovens. . Moreover, the water gas made from low:.

' temperature coke more nearly meets the specified com- -

- position for synthesis gas—a CO:H: ratio of 1:2—

the water gas from high-temperature coke showing a’. . :

- -ratio of 1:1.25 and that from' low-temperature coke = -

1:115-1.6. - . - - - : i
2338. [Hard-Coal Processing' Development.} -
Gliickaunf, vol. 75, No. 33, 1939, pp. 706-711; Coke .

- - Smokeless-Fuel Age, vol. 2, 1940, p. 70. - L

"+ Paper presented before the Verein bergbaulichen In-,

. teressen discusses the technology and operation of the
German byproduct coking industry combined with the

_ production of metallurgical coke, the low-t'emperatur_e,
carbonization of hard coal and the production of. semi-
coke, the preparation of coal for: coking and chemical.
treatment, the liquefaction of coal, and the advantages ..~
' of the Fischer-Tropsch process for producing a wide -

or coke-oven gas. It is emphasized that best results.
are secured by combining the process with lo“_r-tez_npera-
ture rather than high-temperature  carbonization of -.
- hard coal. : - :

- Morier, H. Generation of . Water Gas From”® »' "=
Brown Coal in the Pintsch-Hillebrand Genera- -

tor of the Hamburg Gas Works.
3277. !

IX. See abs.” -
Mzier, 7.’ Sce abs. 3052, 3053,

[Theory of the . .
Generator and Water-Gas Processes.] Brennstoff-.. -
* Chem., vol. 20, 1939, pp. 241~246; Chem. Abs., vol. 34, "
1940, p. 8904. . B . S
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Attempt to follow the processes quantitatively on a
kinetic basis.
2340. MtiLLv, C. E. Higher Fatty Alcohols. Soap
Sanit. Chemicals, vol. 14, No. 12, 1938 pp. 2729, 69;
Chem. Abs,, vol. 83, 1939, p. 1263.

Several methods for the produchon of higher -

aliphatic alcobols are discussed briefly among which
is the direct catalytic synthesis from H. and CO.

MuLter, H. J. See abs. 202.
MuNDpERLOR, H. Se¢e abs, 1124,

2341, MUNGEN, R., AND KraTZER, M. B. Partial Com-
bustion of Methnne With Oxygen. Ind. Eng, Chem.,
vol: 43, 1951, pp. 2782-2787.

Partial combustion of CH, with 0~ at 300 p. s. i. g.
has been studied on a pilot-plant scale. . The independ-
ent variables given primary attention were the Q:: C
feed ratio, the preheat temperatures of the feed
streams, and the space velacity. The reaction is as-
sumed to proceed in 2 steps—a primary reaction when
CO; and H.Q are the main products of the reaction of
CH, and O; followed by. reforming of CH, with CO: and.
H.0 to CO and H.. The reforming reaction appears
to be the rate-controlling step in the process. Equilib-
rium was not attained under the conditions employed.’
The calculated final reaction temperatures ranged from

2,000°-2,500° F. The partial combustion of CH. with

0. under assumed commercial conditions was shown

“to-be a practical method of supplring feed ous to the

hydrocarbon synthesis process.
. Muyraxani, T.- Sce abs, 1483,

From Coal] Recherclies et inventions, vol. 6, 19235,

Pp. 390-392; Chem. Abs., vol. 19, 1925, 1. 1487.

Bnef outlme of ‘thie results obtained in Geuuam’ by
application of the:following processes: Low-tempela-

- ture- earbonization; “manufacture ‘of -Synthol; manu-
- facture of MeOH from water gas; dnect h\ dlogenatmn

of coal.
MuraTA, K. Sce abs. 25008 -

2343.,- MuraTa, Y. Synthesis of Solid Paraffing From
:Carbon. Monoxide and Hydrogen.

’, 1de and Hydrogen L‘D&II Composition of Gases.

;and Flow Velocity.. See.abs. 1906.

. See abs. 1859, 1860, 1861, 1862 1863

. 1864, 1865, 1868,.1872, 1875 1876 1877 1882
1883, 1889 1905, 3468, Ve

; MURATA, Y., AND HARA,

* From Carbon Monoude and Hvdxogen

- - Catalysts.- See abs. 1906b.°

- MURATA, Y.; AND M4AxINO, & Benzine Synthes:s
* From Carhon Monoxide and Hydrogen. LII,
- Influence of the Initial Materials, Carriers, and-
Fﬁllh::l\gsggents Upon the Iron Catalvst. .See
abs, 1888,

sis From. Carbon Monoxide and Hydrogen at
Ordinary Pressure. XXX, Infiuence of Cata-
lyst Concentration. See abs. 1866.

..ide, and Hydrogen .at - Ordinary - Pressure. .

tion Tube and the Reaction Rate of the Initial

- @as, and Also the Inflience of Materials Mlxed
* 'With the Catalyst. See abs, 1869,

—. Benzine Synthesis From Carbon Monox- -

ide apd Hydrogen at ~Ordinary Pressure.

[\Innufactme of L:quxd Fuels~

Chem. Rev. -
.~ -(Japan), vol. 7, 1941 pp. 33‘7—370 Chem Abs,, \-ol
" 85, 1941, p. 8§251. ‘

‘Review with over 70 refs B - .
. Gasoline Synthesis From Carbon ‘Monox-’

- Muorata, ¥, Naagawa, M, TASHIRO B., AN

"+ ods of Preparing Iron Catah'ste

Gasohue Svnthems :

LXXIV. Influence of Water Vapor on_ Jrom - e
. : <" Monoxide and ‘Hydrogen.

N thAm, Y.; AND TSUNEOKA, S.. Benzine Synthe— :

... Benzine Synthesis From Carbon- Monox— -

XXL.III Relation of Free Space in.the Reac: ° g

XXXVIIL Relation Between Condmons of |
Synthesis and the Unsaturation of the Ben. =]
zine Produced. Sce abs. 1874, .

MugaTa, Y., AXD Yamana, T. Benzine Synthesig i
From Carbon Monoxide and Hydrogen at Ordi- - |
nary Pressure, LIV, Influence of Carbon Di. -]
oxide in the Initial Gas Upon the Iron Cata. >
1yst. See abs. 1890. KE

~. Benzine Synthesis From Carbon Monox-
ide and H\'dro"en at Ordinary Pressure. LV..
Influence of T\1trogen, Methane, Oxygen, and
Ammonia in the Initial Gas Lpon the Iron -
Catalyst. See abs. 1891,

mem, Y., AND YAsUDA, M. Qvnthesxs of Ben-
zine ¥rom Carbon Monoxide and Hydrogen,
LIX. Activation of Iron-copper Catalysts by -
Boron.. See abs. 1895,

MuURATA, Y., ISHIKAWA, S., AND TSUNEOEA, S,
Benzine Srothesis From Carbon Monoxide and 4
Hydrogen at Ordinary Pressure. XXXI, In. -
fluence of Current Velocity. Sce abs. 1867.

Mmm,lf [AKINO, 8., AND TSUNEOKA, S, Syn-
thesis of Benzme Prom Carbon \mnoude and -
Hydrogen at Ordinary Pressure.. MLVIIL
Inﬁuence of Addition of Copper and Alkali on
New Iron Catalysts. Sec abs. 1884,

Synthesis -of Benzine From Carbon
Monoxide and Hydrogen at Ordinary Pressure.
XLIX. Influence of Various Metals, Metal
Oxides .and Precipitants on Iron- -Copper- ;3
Kleselguhr Catalysts. Sec abs. 1885, -

MURATA, Y, MATSUMOTO, E., axp-HosmIro, 8 5
Gasoline - Synthesis. From Carbon- Monoxide

- -and Hvdrogen --LXXIII. Action—of Carbon:
Monoxide on Iron Catalysts. Sec abs. 1906a, 3

MuRATA, Y, SAWaD4, Y., AND TAREZARL Y. Syn- :
thesis of Benzine I‘rom Carbon Monoxide and
- Hydrogen.  LVIIL:Mi 1 Influence of Boric &}
“Acid ,and Alkali'in moting Activities of
Iron-Copper Catalysts. See abs. 1894; :

Mmum, Y., TAsHIRO, R., AND TASBIRO, R, Syn-‘“
-thesis of Benzme l‘rom Carbon Monoxide and 4,
Hydrogen. LX. Effect of Copper on TIron 3
- Catalysts. - See abs. 1896,

: UME\[U!LA T, Svnthe51s o£ Benzine From Car-
bon Monoxide and Hydrogen.. LXIV, - Meth- ;%
See abs. T

1900

. Syntheels of Benzme From Carbo! 4
Monoxide and Hydrogen. LXV: Reduction' S
- by- Hydrogen -and 'Heat ~‘I‘reatment of Iro
Catalysts... Se¢-abs. 1901.- .

Synthesis - “of Benzme b m Carbo!
LXVL- Reductio
-of Iron Catalysts. See abs. 1902. -
Murita, Y., TATSUKY, Y., Yirapa, H. AKD
SawADA, Y. Synthesis of Benzine From Car:
bon Monoxide and -Hydrogen. !
. .of Some Added Substances on, Iron-Coppe
: at\a]ysts See abs. 1893, " -
Mnmm, Y, Yosmom, X., Oa,
S. Synthesxs ‘of Benzine From Carbon Mon
oxide and Hydrogen. LXI. Reaction Tem
. perature and Durabxhty of Iron Catulysts
_ See abs. 1897,

... Synthesis " of Benzme ‘From Carboniig
Monoxide and Hydrogen, LXII. . Durabilits}
of Iron Catalyst and the ‘Composition of Gas¥
Used-in the Synthesis. See abs. 1898, °

. Synthesis of Benzine- From Carboll§
Monoxide and- Hydrogen LkIII. Iron cat

alysts and the Composition of Gas Tsed in the
Synthesis. See abs. 1899.

2344. MURPHREE, E. V. Research and Development in
the Oil Industry. Petrol. Refiner, vol, 25, No. 10,
1946, pp. 161-162.

. The use of natural gas and coal as raw materials

for gasoline in competition with crude oil is discussed

gand emphasis is put uvpon the. application of the
finidized catalyst to the Fischer-Tropsch process. The
jmportance of using the fluidized catalyst is made evi-
dent by the great reduction possible in the number-of
redctors required for an equivalent production of
liquid fuel. For a plant to produce 10,000 bbl./dax of
synthetic hydrocarbons, using the German plant de-
sign, 128 reactors would be required having a cooling
surface of 5,800,000 sq. £f. . By using a fluidized cat-
alyst, it is poscible to 1educe ‘the number of reactors

_to 4 and the total cooling surface to 250,000 sq. ft.

This means a great reduction in invéstment costs ag
well as a comxderable decrease in maintenance and
operatmg costs. This use of catalyst in fluidized form
in the Fischer-Tropsch synthesis is one. of the out-
standing advances in the oil industry. Improvements

" also have been made in methods: of producing syn-

thésis gas. One process being considered (ommercmll\'
for both natural gas and coal involves partial com-
bustion with O: to produce the CO-H: gas mixture
required. In the case of coal, steam is used along
with the Q.. From an economic standpomt, production
of liquid products from natural gas using a modified

; - Pischer-Tropsch -operation .appears reasonably attrac-
" tive. The cost of producing gasoline may beé slightly
. lower than the -cost of production of gq:olme from

crude oil. There_ is, however, a substantially higher
investment involved in the production from natural

-gas. A plant to produce about 9,000 bbl./day of gaso- .
- lne along with 1,800 bbL- of gasol from coal, using the

fluidized technique, is estimated . to cost $42,000.000.
-In addition to the gasol and gasoline produced, -about
- 40,000,000 cut. ft. of gas/day of 1,000 B: t. u. would be

.gasol and -cértain chemicals at a suitable figare, then
‘the cost of-gasoline based on.coal at $2.50/ton comes
.,mughlv to  §0.0725/gal, a cost not greatly exceeding
that of a snmlm ‘grade gasoline from crude; oil at

- present crude prices. . -

- 2345, . Natural Gas, Coal, Oxl Shale’ as' Sources
.., .of Liquid: Fuels, -Oil Gas .Tour vol 46 No.' 49, 1948,
Dp. 66, 8870, -95-96. :

) raw materials for synthetic¢ liguid fuels production in
the United States are outlined, and brief descriptions
!,,Aefglven of .processing methods Preliminary figures

;are given on possible costs and material requirements
or production of synthetic-fuels- from ‘natural gas, .. .

l and o11 shale in companson mth petroleum.

and atcel reg is for
- production

........ Gulf coast y Colo.-

| Western, | - Gaylgy

......... Eestem seabonrd PRS0 Calll,
........... Crudb- | Natural | Goal’ | O11 shale

off Logas {7, -

escling, ,;tomlnqumprod- 8 | s | &

,Vﬁtment, s per bbl per 8,200 | 8,500 8,400
i F, . e 4T )

Te nkement ton T H . .

lbm-pe‘ll-day gasoline. pe S| esal w4

Californin for refining.

Statement to the Commlttee on Interstate and For-
gn Commerce. on the House of Représentatives Bill -
G 5475 dated March 5, 1948, - Resources of erude oil and

LITERATURE ABSTRACTS

Appro.nmate i and steel requi ¢ Jfor moezimum middles
A d:‘stma!c produdion 3
Plant Joeation.. o ooroooono Gulf const. Western.| Colo-
- . Ps. Calif
Product market aren " Eastern seab Calif,
Crude | Natural | . Cost - | Ofl shale.’
Solf -4 gas . .
Investment $ per bbl. per - v. . :
day.total ol products...._.|" 4,300 7,400 7, 600 6,100
Sbeel requirements, ton per - .
' bbl..per day. 5.7 7.1 4.6 &v

- produced Crediting: this at $0.25/1,000 cu. ft. and the" .. :-

. Approzimate cost of line for m gasoline prod:
Crodeon | N8I | Conl | 0B snate
Raw-material charge, as- | $2.78 per | $0.10 per | $3.20 per { $1.00 per
sumed or estimated. bhrr i\I !cn. ton. ton.
t.
Gasoline cost, cents per gal.:
Raw material.eanunnn. . 8. 290 ] 3.0 ... 4.2
Mannfacturlngless credits| |- T 12,7, 1.8,
Productinn, transporta- 1.0.
Towl including 15% | 14.1..... 12.8..... 16.6.---- 16.0,
capital charges.
Effect of increase in raw- {$1 OOpcr $0.10 per | $1.00 per | $1.00 per
material charge. bbl. M en, ton ton
i © adds ft.adds; adds adds
$0.032 $0.020 $0.012 §0.082
per per per per pak,
gal. gal. gal.
Effect of 10%, wniml charge | .
on investment in: y
Manufacturing........-. =.{$0.016|$0.037
per{ pe
. gal,
AMa uring and min- $0.056 | $0.955per
ing. P Ie T gal. -
. gal.

1 Price-delivered 1o refincry.
2 Price in field after guthcring

2346,

28, No. 3; 1949, pp. 95-96.

- Syuthenc Fuels chture World 0il, vol.‘ .
128, February 1949, pp. 46-50. Petrol Reﬁner, \ol .

Some brief statisties are presented on the dep051ts

“and ‘reserves of raw:fuels in the United States, and.
* gpproximate estimates-of the investments required per
unit of eapacity for producing gasoline from crude oil, .

_natural gas, coal (based on Fischer-Tropsch process),

and-oil shale are made.

From g straight economic

. standpoint, it is believed that the. production of liquid

fuels from natural gas is competitive today with pro-* ..
. duction of similar products from crude oil. With far-. -
ther unprovements in manufacturmg teclquue and-
possibly in mining or with further increases in the cost - -

of finding and producing crude oil;: production of liquid .

fuels. from coal and oil shale may: well become quite

~attractive from & cost’ standpoint.. . Substantial’ prog-
. ress is bound to, result from the Targe amotnt of Te-

. senrch ‘and development now bemg carrled out.

’,

e

Shnle mined and retorted in Colorado. Raw shale ol transported by
‘t Dellne 1o C

S 2347. Morpezes, E. V., .Goxs, E. I, - AND Kavraxss,’

A. F. Applications of the Fluid Solids Technique to

D 3162,

~Pr0ducing Synthetic Liqui@ Fuels.
% Petrol., vol. 33, 1947, pp. 608-620: Petrol. Processing, -
3 vol.3, 1048, Pp- 350—361 Chem. Abs vol. 42, 194»8 .

Jour.- Inst

- 'Thig paper, which was read before ‘the. 11th Inter-‘
natlonal Congress of Piire and Applied Chemistry,- éx- |

plains the basic elements of the fiuid solids technique

and deseribes 3 special applications of this development
‘in the petroleum field, namely, the, catalytic processing

of gas oils, the extraetion of liquid- fuels from shale,

and the synthesis of the higher hydrocarbon homologs
from natural gas.s- Simplified diagrams showing. the
basxc features of the above processesare shown. Other




310
apphcations are under actn'e de\ elopment among whxch .

..are the coking of residual fuel oils and the carboniza-~
tion and gasification of coal.

. .2348, MuszrAT, K. [Synthesis of Liquid Hvdrocruhons
“ From Water Gas.] Przemysl Chem., vol. 18,1934, jo

. 483-489; Chem, Abs., vol 29, 1930, D. 6022,

Most active catalyst, consisting of 4:1 \1—%0:,
loses 809% of its: aétivity after 50 hr,, while 9:1 Ni—
Ba0, Ki~ThO., and Ni-ALO; are virtually as active as |
"at the'beginning. - Coating of the catalyst surfaces with .

. - the hydrocarbons produced does not affect its activity.
. All catalysts examined -are instantlv mactxvated by
Qs in the reaction mixture.

2349, MYDDLETON, TV, W. [Synthetie Intérnal- Gombus-«
* .- tion Motor Lue]s] Chim. et ind., vol. 37, 1937, pp.

" 863-864; Chem. Abs;, vol. 31, 193: D. 5975.. ¢ ;
- Brief discussion bringing out.the. supelmrxt\' of rhe
otor-fuel, from the stmdpomt of its performance i
.. ~the motor, produced by the British process (using wa-

. ter gag direéctly)'-over that produced by the Fischer' "
,process’ (using a gas mixture adjusted to a ratio of /.
. 2H::1 CO). The latter process could be improved by -

’ usxng Ni in- place of Co, water gas in place of ‘gases ’

"~ -rieh m "Ho,. and by operatrm in several steps. R
“ 2850, ““Production of Hyarocarbon- Oils Froi.
Industual Gases. " Colliery ' Guard.; ‘vol. 157, 1988, '
. .pD. 286-290 ;- Jour. Inst: Fuel, vol. 11 1988, pp. 477~
492, Oel 1., Kohle ol 14, 1938 DD, 723-726, 761763 :
(... Chem. Age; vol.-38,- 1‘)38, pp 404-—404 Chex’n ‘Abs.,

- vol. 82, 1938, P, 8105. - : X -

- Process descnbed is owned bv Svnt etic il
4nd is. ‘similar ‘to.the. Flscher-'.[‘xopsch “process.:-It. is.
“just entering upon a sgmiscale cperation, a plant being,
- under construction that-willtréat abont 200,000: cu, ft,
‘of gas'per day, with an estimated; yield of lQO gal; bt oi
.The process differs somewhat from the Fischer-Tropscl
‘process. - In the first place, by'limiting the hydrogena-
“tion.of the primary oil of- synthesxs, olefins - rather. than
‘saturated hydrocarbons.are produced, thus inereasing

the antxk.nock value of the motor fuel and producmg
"“more oils that can’be converted into lubricants. This-<
‘1s partly accomplished by ‘reducing the initial pamal
pressure of the H, in ‘the reaction mixture, and partl
‘by using G st of less activity than'that usuall

-, Review of- measurements ‘of ‘heat: of‘formatiou of
C.shows .yery. variablevalues between' posm\e and
ative ‘maximum. .- It was determined -again ‘from'
LYy phous ‘G, and a—Fe at: room ‘temperature by éon
rtmg the”carbide _(under- separation of .C) and’the;
,pure Fe'.into  the' iodide and chloride, - respecuvely
From both methods; the: heat:-of - formation - was-found -
;to be’ 4-840.25 kcal _per “mol.,; ‘which corresponds t
44.61.4 cal.;per gm. cementite, 47.8+1.5: cal: per gm.
e, 668+2O ‘cal. per gm. C The hedt of combustion

i
was, 23 89=1. 16 keal."per mol.. - 'I‘he final result is tha
the heat of formatron of T'exC hes in’the range of 48 t
-4 keal, per mol accordmg to- the state of C and de
reases thh mcreasmg graphitization, 46 Tef: fs ™
2353, - ISpecific Heat of the Iron Carbide Fe,C.
"Mitt. Kauser-Wﬂhelm Inst.- Exsenforsch iisseldorf,
‘vol. 16, 1934 pp 20721 Chem -xbs \ol 29 1935
'p. 2434,

*He%t contents of pure, crystalhne Fe,C were meas
r

) BIBLIOGRAPHY OF FISCI—IER TROPSCH SYI\THESIS AND RELATED PROCESSES

: emploved in the Flscher -Tropsch process .—'L gasolme
has been produced with an octane no. of 68 and cop.’
taining 0% olefins, It has also beer found unneces.
‘sary_to maintain’. in the synthesis ‘gas .the ratig.
CO:H.==1:2; the conversion works satisfactorily at
ratios between 1:1and1: 1.5 making possible the duecf,
usé of blue water gas or Pintsch gas with  a resunitant
reduction in cost. -Furthermore, if is claimed that the-
'catalyst used is stablé to S, and that such slight poison

- ing as may occur has a beneﬁcxal effect in reducing the

- activity-of the catalyst and promoting olefin fonnatlon
Even with 25 grains of S per 100 cu. fL, the catalyst hag

.. Tunctioned satrsfactorxlv
" Application 'of Free- Energy Equatrons;

2351, :
to the Stu f the Synthesis of Hydrocaxbons From

- .Carbon Monoxxde and Hy drogen “Jour. Inst Petr
vol. 30, 1944, pp. 211224, 24 : :

" Bquations have been - energy [

' reaction to temperature in the 'synthesis of a series of

gaseous’ hydrocarbons from CO and H... In building’;

. -up'these equations, molecular heat-temperature curves
were drawn for'each reactant and product and molecy- .

lar heat -temperature - equations were fitted ' over the -

“range 25°-250° C.,. existing equations being generall

sfactory for' the temperature range coveung Syn
'~ Sonie use has been ‘made of molecu T hea

- and entropy . values calculated front, stati

spectmscopxc data,. The suppression of re:

. which CO. is. formed, in: spite of free-energy. change

favorable to them, is attributed f
prevmhng at'the catqlvst surface, - The appearance of
traces of ethylené'among ‘the products of synthesi
stead of appreenble quantities predicted by:the fre
rgy relationships is acéounted for by the incorpora

tion- of: ethylene actually. formed- g

- oft hydrocarbon chams

‘a_special orientation of reactants’

on’ the surface of. the catalyst, and the’ probablhty

: —the necessary condxtrons occurring 1s slight.

] . WALKER, 7. c
,of Hvdloczubon QOils~ From Industrlal Gases.

alue 4r

— [Thermal Disintegration of ‘Iron"
brde FesC.]- 1 Mitt:. Kaiser-Wi i

s ‘1 050° 1 on of of temperature Drstmtegration begil!
a -~ %

A tivation of Cobalt Catalsst by Hydi’.H
S Naval Tech. Mission " to- -Japad
(B) 1, 1945 pp. 17111

etween ~—190°% and +4 40" and average and tru

© 1342 hr.-
~described for determining the' optimum degree of Te-

" .pormal pressure and 175°-390°, a gas contmcnon of.e
. §5%-and a yield of more-t
--gravity-about 0.75) for

- thetic oil mth t is-iron catalw st \vas 61 6 gm, per m.’ 6f

bt RS
ats ‘does not' h(gd 3

Expenments were made to determine the best condi~

tons for activation of the standard Fischer-Tropsch Co -
catalyst. (Co: MgO: ThO.: kieselguhr=100.: §:3:200).
The apparatus, the procedure, and the catalyst prepa- -
ration by precipitation are described, and the experi-’
niental results are tabulated. The results disclose that

- getivation by H: gas is highly satisfactory for this. -

catalyst under conditions oﬁ 375°-380°, at an- optimum
space velocity of 2,500-3,750 and 4 reduction time of -
A special - apparatus and a method "are

daetion.: It is shown from the above condltlons that

" for the “strobgest catalytic activity the reduced: Co.
' ‘catalyst ‘contains mot only about 509 of metallic Co

but also lower oxides of Co. Itis alsofound thatwhen
the above catalyst is used for the synthesis of-oil at: .

+1). are obtame EEVEN
* Studies oy the’ Frschel-Tropsch Q\nthe-
II Studies on Iron Catalyst. U.'S. Naval Tech.

(‘\*) -7, Encl (B) 19 1946

E\penments were made to )n\'estl"nte the ffectxve-
ness of non catalysts for synthesis of oil. from watér |
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eference is made to previous.®: -

work: of - ’.[‘suneoka on;iron catalysts; - The mﬂ.uence K

of, met'ﬂs or then- Vrde on;the catalytic acti

emy)
Meselguhr Na.CO,
tuate the cataly:

water gas (H CO ) at: .3:>°, ntmOSpherxc pres- .

Invest:gntxon o
om _ the  synthesis: appara~
thetic” oil- through'. the’

in-the liquid-phase ‘synthes
ere prepared by’ precipi tatlon fro
ith an excess of NaOH." Fe-Cu atalysts, ontaining ..

emperatures. under-:250° ]
ntaimng no-alkali, showed a weaker a

8 D :

ind Fe* Cu: Ca0=100

he above, but binders
etory tablet :

. Réview of the methods of oxxdatlo ‘of parm‘l:‘lnse It
1S estimated that:1,5

“for the.production’ of ‘synthetic fuels-and. lubricatin

-the hydrogenntmn of coal as most. promising s

[Methanol. Coal Liquefaction, o
.. Combined Hydro"enatmg and Cracking Processes.] - °

2359, NararHALY, M.
. Gas- u. Wasserfach, vol. 72, 1929, pp. 1173—1184
" Chem. Abs., vol. 24, 1930 D.942. .
Review of patenfs and literature.on the Bergxus aan
I G. Farbenindustrie processes of coal liquefaction,
MeOH synthesis, and hydrogenation of hydrocarbons.
The construction and heating of hxgh-pressure réaction
vessels are reviewed. ; .
I‘xseher—'l‘ropseh Process for Produetwn E
“of Ssnthenc Gasoline. ' Refiner and Nat, ‘Gasoline
. Mfr., vol. 17, 1938, op- 47-51; Chem. Abs vol 32,
1938. D. 4319, -
Description . of process, eﬂect of - varvmg operatmg‘ :
conditions, and properties. of products ’
I\ARRACOTT, E. S. Sece abs.'259.

- /Nafta, vol. 2, 1946 hooy 344—34a Chem. Ahs v 01 43 -
1949, p. 35 91, :

- Disensses rn'ospects for a svnthehc motor-fuel xndus—.‘n

try in Poland based on the Fischer-Tropsch process.

o 2362. NasH, A. . :Recent Developments in the: Formia- -+ -
o tion’of. Qvnthetrc Fuel ‘From Carbon Monoxide and".;. .

" 'Hydrogen.’ Chem: and Ind., vol. 45, 19’6, pp S”G—S:S‘ B
Chem. Abs,, vol. 21,1927, p. 638, -
Review-and briet’ dlSCuSSIOH ot‘ them
apphcatxon of ‘Fischer-Tropsch process.:

2363 “Reports on the Progress of \dphtholo«v E
Duun" 19‘76 Synthetic Fuels, '~ Jour.: Inst.:P
. Technol., vol. 13, 1927, pp. H97-601"Che

.21, 1927, p.3-34,. . T

and practxc.llv -

- Fuels,  Jour. Inst Petrol 'l’echnol -vobi 13 1929 pp
681—"12, Chem Trade, .Tour TOl 81,°1927; fuy -00—
207 Chem Age., 'vol.: 338—339

Abs vol. 22,71928 =
DlSCUSSeS power alcohol low- temperature carbo
tion of coal, the Bergius: p1 ocess, and the converswn of
" water gas mto liquid fuels. -
2365 . Synthetie” Fuels 'md Lubrxcatm'r Orls :
Truns World Power Conf st Conf., Tokyo :1929

et

Present Lnown met ed P ]
fuels are‘described, and the oils:are-criticall; ‘comp (s
thh theu: competxtxve petroleum products
366:

the Bergms process 'and the produc
“¢arbons from gases.

orls are discussed: - It is pointed out that the reduction
“0f°CO by Hsat atmosphenc and high pressmes with
2 wrthout catalyst is'a possible source of fuel.: -
— See -abs: 817 818,843, 3258 ‘8258, 3260
2368 NASEE ‘A, W., AND. Bom, ALR! Reports on' the
Progress -of Naphthology ‘During’ 1927.: ' Synthetic
“‘Fuels:; Jour. Inst: Petrol."Technol.; vol 14 1928 D,
643—650 ‘Chem. :Abs;, vol. 23, 1929, p -266.
u Synthetlc ‘fuel§ ‘from coal (bergxmzauon), CO and
~CH,, or natural gas are reviewed briefly, indicatin;

[Synthetic- Fuels in- Poland.]: «
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2369. NaSH, A, W., a0 STANLEY, H. M.. Possible Chern-
ical Utilization of Methane, With Special Reference
to Natural Gas. Fuel, vol. 7,1928, pp. 397-401 ; Chem.
Abs,, vol. 22,1928, p, 4772. © . .

In considering the various possibilities of its chemi: - .

cal utilization, a survey of the present knoiwledge of

. the properties of CH, is made. Its chlorination, oxida-’

tion, thermal decomposition, reaction with steam, and
conversion into higher hiydrocarbons are discussed. It
. is believed that the solution of this problem lies within
the range of high-pressure and high-temperature reac-
tions, which are now imperféctly understood, - :
2370. NATANSON, G. L. [Genesis of Iron Cdtalysts for
- the Synthesis :of ‘Ammonia.] . Jour." Chem. ‘' Ind.
(U. S. 8. R.}, vol. 13,.1986, pp. 401-405 ;- Chem. Abs.,
vol. 80, 1936, p. 4630, . [ )

Most important point in. the preparation “of NH;
. catalysts. is the formation of a solid ‘solution -of the -
promoter in the. catalyst; since.in’'this ease smallér .

“‘erystals .are formed and a:more-porous productis
obtained.: > o - T PR

2371, NatmAN, F. L. Fuel for Infernal-Combustion Ea-
Jour. S¢. Chein. Ind., vol. 46,1927, pp. 211—.

gines. 5
220T; Chem. Abs., vol.21,71927, p. 2074;

-liquid fuels from'coals; MeOH, synthol; coal gas. and

. .consumption standpoints. - Apparently -gasoline -will’
_ < continue for & long.time to be-the principal lquid fuel,

.. especially in viéw of the enormous giiantities of khown
"ol 'shales existent,. ‘Only limited quantities of benzene
_and naphthalene, for tetralin, are éver likely to be avail-
“able.. .Aleohol from whatever sources cannot compete as
- 2 fuel with. gdsoline:at anything . like"“present. prices
Low-temperature:. carbonization-and - hydrogenation of

‘and” H: may" soon become important-means of ' liquid-"

..coke,: or chareoal, 'should -be* developed -especially for -
*.use with motor lorries. A . ;
2372, NATIONAL PETROLEGA

Fischer Proce:

Syn 1) ] 1 engines .is"now
bemg produced in:Germany- on:a commercial seale; a
cording to ‘a.recent report to the .U, S. Department:of
Commeree’” from :—'the::;Amelvican “Consulate’ ‘General,
Frankfort-am-Main: . The process uses as raw material
& mixture of -tar oils produced in’ the doking o6f: bitu.
minous coal and:so:called “Kogasin II,” 2 material pro-
duced from gasiﬁgd_ coke or' CO and H:  The Rhein-

"

is handicapped Dby high cost. - For giving market protéc-
tion'to the new synthetic'product, ‘the German Govetn:
0% to a'total of 12 from RM 9.6 per.100 k
olving. an inerease in inarkét price.of 10-12%. - Tm-
+'ports provide about 90% of Germany's requireéments for
“diesel “oil These have, increased considerably in re-
> Cent years, being nearly 4 times as great in 1938 ag'in
19, mports-in 1938 were-close to 10,800,000 bbl. , -
—.. Diésel'Fuels Erom the Sinthine Process,
6,194, p."R585;

Tech, -Sec.; vol.-36, No. 36, Sept..'§
Fuel Abs., May 1945, no, 2436, . )
Synthine " (Fischer-Tropsch) . process ‘is“a source of
lesel fuels, which surpass‘any made from crude rp:tro-
eum.” . Fischer-Tropsch. oils are highly -paraffinie, and
hose boiling at 200°-800° bave 4 cetine number of. 100,
tand; when diluted with tar oils or hedvy petroleum:
; ils, give a satisfactory Diesel-fuel. A: diéséi-fuel frac-
. tion of about'85 cetane no. can-be prepaied by, crack-
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7~ 1945, p. R744; Business Week, July 21, 194

. Preésent. and/ possible future 'soutces,: production, . . Wil :

. ‘.manufacture,  utilization, and comparative :costs ‘of © 4t the rate of 1 bbl. of oil.per 1,000 cu. ft. of ga:
.petroleum, gasoline, bénzene,! tetralin, EtOH, Natalite, -
_producer gas for use as motor fuels are reviewed and .
. discussed from both national-and world production and”

i produce a-

coal and:the production of _synthétic fuels. from CGO-
';2377; -

" fuel supply.”’ Suction gas producers, using anthraecite, * . "Vol. 38, 1946
: o DOy "y

g}qqut +$20,000,000.: - Construction of the plant wi

ing Fischer-Tropsch ‘wax. Straight Synthine * diese
fuels hauve a drawback in their high solidification mﬁi&l
-about 2°C. The cost of Synthine diesel fuels is higher
than'\that for petroleum-derived diesel fuels, but ex.
‘tensive research has been conducted for some years b
_Several companies,” and-Iower costs should result. 1
.15 reported that the Texas Oil Co. is to construet

. Dilot plant for the Synthine process at its Los Angeleg -
The process.offers a new way of obtaining .

refinery,
. high:ignition-quality fuels without upsetting
. ance of refinery-gasoline operation. L
2874, . _Plan: to Build: Synthetic-Oil. Pla
.. Hugoton. Sept. 20, 1944, o lnt a,
Plans to build a Fischer-Tropsch plant to synthesize
gasoline from natural gas in the Hugoton field, Okla.
homa-Kansas, have been annotunced by Fred C. Koch
consulting engineer and partuer in Winkler-Koch En
neering Co. - o Sty
2375,

the baj

." Petroleum Substitites, Vol

Hydrocarbon- Research; Ine.,

- eurrent news.
. 9382,

: - Sta @ Oil & Gas Co. will build chemieal recover;

. Tentative plans are being studied by Stanolind, Oil
& Gas Co.-to erect a synthetic gasoline ‘plant, based

_on the Fischer-Tropsch synthesis of liquid hydrocar-

bons from CH, on the Kansas side of the Hugoton fleld.
Plant will be designed to produce aproxxmat.ely 6,000
pbL. gasoline per day and 1,200-1,500 DLbl." diesel fuel
from about 60,000,000 cu. ft. of natural gas. Actual con-

struetion date is uncertain. . Stanqlind has been con- -
_ gucting research and pilot-plant investigation for-

several years at its Tulsa laboratory. The process is
pot-yet fully ‘developed, and enginegring designs are
incomplete. O
2381.. . Synthine Developments - Continue at
Rapid Pace. ' Vol. 38, 1946, pp. R567-568. Lo
" Review of recent developments as reported in the

‘Chéinicals From Gas. - Vol. 89, No. 84, 1947, p. 165
Chem. Eng. News, vol. 25,1947, p, 2436, -~ - -

and separation plants adjacent to each of the. syntheti
gasoline plants now under construction—Carthage Hi

-drocol neax Brownsville, Tex.;-and the Stanolind plant.:~

process, developed-in -the past 20 mo., has bee spon€E
sored. by 8. oil producers—thé Magnolia Pétroleum Co.;
the LaGloria Corp.,-and the J. . Abercrombie Co.~
process is based on German laboratory.re '
American-oil-industry ‘techniq
design' and.‘construction’ and the us
1ysts. - The plant;. it is said,’
fraction i

“of cheaper-: cata:

be. constructed-at a
the cost of similar Germa

for D pinent
_-1946, pp..10~1.

“Domestic. Use of Oxo
Yol B R56T. oo .o
Brief'de§cription of the Oxo’

ocess Reveale

process, anda stateme

.2 ilab
3 3 s’ - $15.00 -'ad
Full‘information ‘and list of patents may-
rom Patent - Use'and Development ‘Sectio:

“Alien: Proper

"-$9,000,000 to . Cq 2
ete a'plant at'Brownsvyille, Tex, for synthesiz
asoline from"natural gas: . Total cost: 6f the pl
ected by Hydrocarbon Research, I
tents under the Hydrocol process.
ficat f -thé Fischer-Tropsch .pracess and - B
n improved- through the development of 1ow-cost G

.t produce a low-cost, high-octane gasoline that will
-competitive with that produced from' petroleum

ating under royalty-frée patents; it.is estimate
88 - ill :be’ duced at sli

¢ Gisoline Plant P “s'si"sdied :

Vol. 38, No. 28, 1946

~ ‘Hugoton, Kans.—fo refiné byproduct chemicals from

them. . A coniract has already been made with: United
-tlre sale of water-,

Each of “the
fdiround 100,

ynthetic
0,

- hydes, ac¢ y g 2-1 C
‘mol; :Stanolind has-not.vet completed its plang for r
fining and-marketing the higher meolecular w

ols, acids, aldehydes, and ketones containing §-12.
miore. O atoms. * The chemical recovery and separation
plants are expected-to be completed-in about 2¥r,

o5t of the plant i
“chemicals from the 2 synthetic gasoline plant
eed a total of 300,000,000 1b. )
roduced are listed.
3883, —

ay ex-

Syuthetics -

ral Government may consider granting: subsidies for
onstruction and -operation. of privately-owned plants.

) : atternj.‘ofv; othér coun-
iries-~England, -Sweden,

‘France,” . Australia: h.
made'Government graints to private plants for: produ
tion of liquid fuels.froni coal and oil shale. Subsidies,

“it is'said, will be needed because oil fro L and
obably will not be competitive with conventional
e. " possibility

terested
plants for
combined

LITERATURE: ABSTRACTS.

Stanolind. to Build 2 Plants to Make, -

*."-of the ZnQ ‘with its consequentloss of activity,

.- It is estimated. that the -

oal and shale .

>+ absorb 10,000 vol. of CO: at low pressures. - With. ¢
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plies earmarked for other uses, 50 plants of 7,600 bbl.
Per day capacity can be built. Liquid fuel from natural’

. gas probably will meet about 5% of the total demand for

" all oils by 1960. A 5,000-gal. per day Hydrocol pilot

- plant has been completed at Montebello, Calif., and work .

" is being done on gasification of coal and heavy oil, bnj; .
not onoil from shale. The company spent approxi-.
mately -$1,000,000.in 1947 on synthetics ‘research and’
will do the'same in 1948, "« . = . !

2385. NATTA, G. [Reldtion of the Activity of Proposed
 Catalysts for the Synthesis. of Methyl .Alcohol and
Their Chemical and Crystalline Structure.]  Giorn.
" chim. ind. applicata, vol. 12, 1930, pp. 13-23 ; British

. ‘Chem. Abs.; 1930, A, p. §52; Chem. Abs,, vol. 24,1930, -
p.2717. S S . ’ ]

‘. Catalysts -available are: (1) Cu salts, which are.
easily poisoned by, S compounds; and (2) Zn salts...
which, “alone; soon lose their activity. However, cer-

_'tain oxides, notably Al.Os, and especially Cr:Os; by act~

ing as protecting-colloids, prevent.-the crys liz&:iqn

Above

" 500°, these oxides begin to form spinels, and therefore’
“lose some of their protective action. Some oxides form™

_- solid-solutions. with ZnO. by ‘éntering its.space lattice.

. The“oxides of bivalent métals whose ionic diameter s~

0.6-0.9 .A. U. Mg Xi¥ Cu¥, Co¥, Fe”, and Mn* are

included, Cu and Ni are réduced to metal, the former-

" helping,” the -latter' hindering. the catalysis.: Of the: e

jons to manufacture an additional
i asoline -

xides enfering the Space lattice, these causing most .
-+ deformation, that is, whose diameters -are further from-

" that' of %n0, are most effective; FeO is most efféctive.
“The alkali and alkaling eaith oxides, because of: their
‘basieit¥,  promeote- not only- the formation’ of MeOH,
ut of-other organic products-as well,-especially higher

aleohols. . o T v . ¥
386, NATTA;G., AND Casazzi, B. " [Activity of.Cat
Iysts Proposéd- for the Synthesis of Methanol dand
.- Their : Chemicéal -and Crystalline . Structure., - IL.]
" Giorn; chiin. ind, applicata., vol. 13,1931, pp. 205-212;
-Chem. Abs., vol. 26, 1932, 1. 807 - . "1

- Coefficients. of absorption' of CO:,CO, and H; by sub-
- stances, which have been used.as catalysts in the pro-
‘duction of MeOH" have been studjed. 'Pure ZnQ (1},
nQ-derived . from smithsonites.from_various':sonrces
2); réduced ZnCrOi- (8), Cr:0:"(4), 650 Zn0-1Co: (5);" .
5Zn0=1Cu- (6), 4 Zn0-1A1.05 (7);and 5200-1Mg0 (8)"
‘were all-studied.. ' Those catalysts~that-absorb. high
imounts of H:'(4, 5, 6) are not efficient as they: cataly:
ide. redetions involving “hydrogenation, while those
howing high CO;-and CO absorption with low H: ab-
sorption, that is,.(2; 7),.are most effective:. ~Thé absorp-
ion increases with increasing pressure up to 35-40 atm.
.Above this, the absorption curve becomes virtually- iori-
zontdl,incredsing pressure h_‘a.vingvpmgtip&l}y!r}o\eﬁect
387, NaTTa, G:~ [Synthesis of Methanol -and Higher
Alcohols From Watér Gas.]. . Osterr. Chem.-Ztg., vol.
d s British:Cliem: Abs,, 1937, B, p.
Chem, Abs., vol. 31,1937, D. 5978, il
Curves showing the equilibrium copstant and-yelocity
nstant for the-synthesis and-the:decomposition  of
e given,. The synthesis is a'trimolecular reac
ion, ;. The. best-catalyst is ZnO obtained by heating
tural smithsonite at 350°. - The calcined catalyst has
a porosity’ of 47%, high meéchanical strength, and will

- cined  smithsonite ‘impregnated with K- acetate as:a
catalyst and 'a-gas containing an excess of Hy; CH:OH,
and higher:alcohols ‘are obtained. ' If-the gas contains”
gn excess of -CO, the alcohols. contain. a”high % of "
ketones, aldebydes, and acids. “Reactions are given
#nd experimentally verified in-which the:alkali in the
contact mass dets directly in théformation of the higher
aleohols..-The*higher alcohols contain high %" of-iso-"
butanol-and #-PrOH and low % of EtOH iso-PrOH and




814---- -~ BIBLIOGRAPHY" OF FISCHLER-TROPSCH SYNTHESIS AND RELATED PROCESSES™ ~~~ 7 7~

#-BuOH. MeQH with 34 of its volume of higher alco-
hols is miseible in 'all proportions with benzine, AleQH
requires 6.33 kg. air per kg., while benzine required 14.8
kg. air per kg. 10% of MeOH instead of 26% EtOH or

609 benzene is required to raise the octane value of a

benzine from 66 to 80.

2388. - . [New Large-Scale Organic Syntheses.]
Chimica e industria, vol. 20, 1938, pp. 186-198 ; British
Chem. Abs.,, 1938, B, p. 762. N

. Lecture in which industrial processes involving the

syntheses of organic substances from C and from H.

and O (either in the elementary state or combined

as H.0) are summarized, for example, synthesis of
water gas, MeQH, hydrocarbons, higher alcohols, CH:0,
explosives, and rubber.

2389, [Preparation of Mono- and Polyhydroxy
Alcohols.] Chimica e industria, vol. 24, 1942, pp.

89-393; Chem. Zentralb., 1943, I, p. 2242; Chem.

Abs., volI38, 1944, p. 4252,

Some new methods of largé-seale technical synthesis
of mona- and poly-OH alcohols from water gas (MeQH
synthesis) and from CO: and H: are described. In the
latter case, the CO: is a byproduet in the production of
Qa (NO,)- from CaCQs: the H: is produced by electroly-
sis. The yield of MeOH synthesized by this process
reaches 929%, as compared with 86-89% by the usual
water-gas process.

2380.- Natra, G., AND BOCCAREDDA, M.
High Octane Number.

: [Motor Fuel of
Synthesis of Isooctane From®

. Water Gas;] Rir. ital."petrolio, vol. 6, No. ‘63, 1988, "
* pp. 14-19; World Petrol,, vol. 10, 1939, p. 69,; British

Chem. Abs., 1939, B, p. 571. .

Isobutylene, obtained by dehydrogenation of BuQOH -

produceq in the synthesis -of MeOH from water -gas,
mixed:nt}l a’small amount of gaseous HC),"is heated
to 100°-250° and passed over solid Al:Os previously

activated by heating fo 400°450°. The isooctene pro-:.

. duced'is then hydrogenated tq isooctane,. 5

" 2891, NATTA, G:, AND PASTONESI, G. [Kinetics: of the
‘Syn‘the_s_ls of Metlianol.] ' Chimica e industria, vol.:
19; 1987, pp. 813-818; Chem. Zentralb.; 1937, II, p.
8297 ; -Chem. Abs., vol. 81,-1937, p. 8387. N
Equilil()irium daitn f&r the synthesis of MeOH are best

expressed assuming that the change oecurs in 2 stages

CO+HCH.O and CHO4+HoMeOH. The fost

equation is slow, while the second is #lmost instanta- -

neous, so that analysis shows only a minimum of CH.0

present at any time. * The equation of the. reaction . GO4H,0-(0:+H: has-been determined.: ZnO,is nruck

“more. effective ‘thain Mg. as-a catalyst.” Addition of

~. ‘curve is-expressed as’ :

&) /a=1/{2 (a) — [K2/2(a—2) T}, -
where- a=partial pressure of CO, z—amount of CO. .

converted in time 1, and thus equals the amount of

.CHO formed. The heat of reaction is’
SL000 e of re ion }15 calculated as
.. [Kinetic ‘Meéthod for Determining the -

+ » Equilibrium

‘Abs., vol. 33, 1939, p. 2023, . iy
‘With the equation of Newton and Dodge (abs. 2457)
palcu]atmg the equilibrium ‘constant of a reaction
2 basis, 2 method was devised for calculating the
stant for the synthesis-of MeOH using experimental
data for the partial pressures involved. -Caleulation
Js:made assuming the synthesis to be a trimolecular
reaction MeOH==CO-2H.; and also assuming bimolee-

;- ular, reactions in 2 stages with the intérmediate for- .
. mation of CH,0. 7Thelatter assumption gives data that i« .

approximate experimentdl determination of
librium constant more closely. ‘
~2_3:i3. NA?E,I G‘3 AXND _PINoO, P.
«->-tions o e Oxo Syntbesis.] Chimica e industria,
:,;0154%1’ 1949, pp. 109-111; British Abs., 1949, B, II,

the equi-

[+ 2895. 'NarTa, G., AND RIGAMONTI, R. [‘S.\'ﬁ/th’e/sis §f

“ hexanol,; 1.6%. . Traces of the following also were ifen-

““In the straight-chain ‘group, while the ‘B-Me -predomi-

2397, -
uili Constants in the Methanol .Synthesis.]” .
Chimica e industria, vol. 20, 1988, p, 587591 ; Chem. .

" process first applied to coal in volatile substances, arfg

12398, NATTA, G., AND S:mAnA, M. [Synthesis of Alc°‘°

[Some New Applica- 7

‘propionate, water gas, when heated to about 400° und

Ox0 synthesis is a method of wide applicabilit
produ.cigxg aldehydes from CO, H., alz)llt)i compo:'t.ufg:
containing an olefinic double bond in presence of
netallie Co or Col.. Crelic mono-olefins can be used as
start}ng materials, and terpenes interact evem more
readily than. do olefins. Esters may also be obtained,
“)’Zgﬁ‘smetallixc Co :gl célhtalyst, a long induction period

varying wi e method i
surface changes. of preparation and
2394. NATTS, G., AND ProxrterLir, R [Uti]imf‘

. , G., , R, zation

M'ethane‘.m the Production of Hydrogen.] ’Chimigf

e mdustr_x'a, vol. 19, 1837, pp. 177-182; British Chem

IAhs., 1987, B, p. 717 ; Chemn. Abs., vol. 81, 1037, p. S128,

neomplete combustion of CH, in the presence
COz"and H:O has been investigated in the temperatugg
g‘:na‘;} 800°-1,400°. Complete equilibrium diagrams of
be:t‘c osr;;t:ms (%H‘—Hi()]—o: and CH~CO-~O,, and the -

itions for producing H: and CO i i
of 2:1, are determined. g © m‘the ratyw

Aliphatic Aleohols by the Catalytic Reduction of
borr Monomge.] Giorn. chim. ind. applieata, \'ol?g-rl
1932, pp. 217~225: Chem. Zentralh., 1932, 1T » "'”64"
Chem. Abs., vol. 56, 1632, . 5062, I
CO obtained from water gas was reduced with H,
3307400 atm. in the presence of calcined ZnO, smit%i-:
‘soplte, and KOAe as catalyst. The erude product con- - -
tained only 0.9-1.1% aldehydes, 0.02-0.5% hydrocar- -
_bons, 1.4-24% free scids, and 2.5-2.6% ethers.-. To-
creasing the amiount of K:0'in' the catalyst increased
the proport_ion of higher alcohols.. The following al¢o--
hols were identified : Tso-Bu, 51.3—46.6; Pr, 13.1-11.6;
g-methyibutyl, 49-48: Bt. 3.8-£2: iso-Br, 9.6-37:
B-methylpentanol, 2.5; Bu, 1,8-2.0: Am. 0.4; B-methyi-

tified : y-methylpentanol, isoamyl aleohol, 2,3-dimethyl-
,butano.l, -ethylisopropylearbinol, diisoprobvlcar%tinbi'
“propylisopropylearbinol, and tertiary Bu and_Am alcof‘
hols, . Of .the total alcohols, 04.7-95.4%  are ‘primary; -
and those with an odd number of C atoms preddminaté

nate in the side-chain group.
2396. [Manufacture of Hydrogen by Conver-
zlqndof ?:}rbon i'l\l(ixsmxig; Under Pressgure.]; Chimica
‘e industria, vol, 1936, pp. 623-630; Abs, |
vol, 31,1937, p. 2365, . - p? 630’;@’%' A0
Catalytic, action of MgO and ZnO on the 'reaction :

-K3COs increases the % conversior at 363° from a value
of 58.8% with Zn0 to 93% with K:CO, ‘while 3%

Na:CO; raises the % conversion only to-78%.

; - [Gasification of Italian Fuels by Means
- of Oxygen.] Atti X° cong. intern. chim., vol. 4, 1939,

‘PD. 312-319; Chem. Abs., vol. 34, 1940, p 2568.
- Results of continuous retorting on a semi-industrial
ale of 'coal, lignite, etc., containing volatile matter,
. means of mixtures‘of O; and steam, according to

%

summarized. The process in 1 case led to the produc-ji;
tif)n of'a very pure water gas most suitable for, cl?emic;il
3 ggh?fii-s‘ Eéllgeolf, mgl&e;- altcli)hols, Fischer -gasoling
ete. ersion and for ‘Ho,-

syntﬁ‘etic ey e producﬁon pf H;,-and

hols -Higher Than. Methanol -From ‘Water Gas.]
8111011'1111. %hu? ;Jnl;i ::llgé)licnta; vol. 12; 1930, pp. 169-174;
. Chem. Zentralb., 1930,:XX, p. 659; Chem. ‘ vol. 24
(1980, p- 4505. ¥, P 639 Ghem. Abs, vl 2%
. Ix_x.t.he presence of ZnO, active form made by:caleinin:
eertain smithsonites at low temperature, together with
alkali (K, Rb, Ce) carbonate, hydroxide, acetate OF:

. ‘. 407; Chem. Abs., vol. 26, 1932, p. 8859.

b3

gives a misture of higher alcohols free

high pressures,
of CH, and other hydrocarbons. Metals of groups 4-8,
as well as their oxides, should be excluded s0 as to
avoid formation of vndesirable byproducts, particularly
hydrocarbons, The formation of higher aleohols occurs
in stages, MeOH ULeing first formed, then MeOK, or Rb,

Ce, then addition of CO: to form the higher ‘homolog.
These intermediate products were identified during the
course of the reaction, and these can be added as addi-
tional catalysts, which retain their activity over long
periods of time, -
2399. . [Synthesis of Aliphatic: Aleohols From

Mixtures of Carbon Monoxide and Hydrogen.]

Giorn. chim. ind. applicata, vol. 13. 1931, pp. 3173253

Chem. Zentralb., 1931, 11, p. 1958; Chem. Abs., vol.

26, 1932, p. 698. :

Esperiments carried out on a semi-industrial seale
show that in the presence of catalysts consisting of
. compounds.of Zn and the alkali metals CO.and H; will
-yveact under pressure.to form aliphatic alcohols, " By .
excluding any metals of groups 4-8, many -harmful
secondary reactions, as formation of CHQ are reduced
greatly. The hypothesisthat MeOH is first formed and
reacts with CO to form higher homologs is strength-
ened by the observation that in the presence of HCOK
a higher yvield of MeOH is obtained. while CH,CO:K
and EtCO.K increase.the vields of EtOH and PrOH,
respectively. . . o -

.2400. .. [Low-Temperature Production of Coal .
" Gas by Using Oxygen.] Giorn. chin. ind. applicata, -
vol. 14, 1982, pp. 76-86; British Chem. Abs,, 1932, B.

. Coals with low volatile contents may be Tieated at

.700°-800° by using O:; the gases produced are rich in

H, and CO and very low in hydrocarbons and inert

gases. Gases suitable for the synthesis of MeOH. that
- {s, having a ratio H.:.CO of 1.5: 4, may.be. obtained by
-_burning 0.28 kg. G in 0.I8 m.* of O: at about 750°.

2401, Natr4, G.{ P1vo, P., aNp. BeatL B. /[Considera-

tions on the Oxo Synthesis.] Chimica e industria,’

vol. 31, 1949, 15p5 111-118; British Abs., 1949, B. i, -

. p. 998.

Probable mechanism of the reaction is discussed,
based on kinetic measurements and thermodynamic
_considerations. The equilibrium constant is calculated
" parison: is made “with ‘the Fischer-Tropsch reaction.
2401a; NATTA; G.; PINo,'P., axp Ercorx, R.. Hrdrogen
_‘Transfer Reactions Acéompanying the Cobalt-Cata-
““lyzed Addition of Carbon Monoxide to Olefinic Com-’
. pounds. Jour. Am.. Chem. Soc.,
© 4,496-1,498. . Lo .

H, are formed. . The H: is furnished by the reactants,

i.0f Co hydrocarbonylL. .. .-
4% 2401b, NarTa, G., PINo, P, axp M

Arica, B, | [Syn

PD. 680-701; Chem. Abs., vol. 46, 1952, D. 904.

. ‘Possible mechanisms-of the carbosylation-of olefins.
in the presence of CO are discussed. It is suggested
provisionally that the. catalytically active compound is

I'J_Ounds, which, in their turn, react
containing mobile H atoms. . :
2402, NarTa, J.
I, II Synthesis of Methanol, of Higher Alcohols
and of Fuel, and the Oxo Process.] Industria ¥

‘Chem. Zentralb., 1951, I, p. 3287, - -

"LITERATURE ABSTRACTS -

.. 2406,
- Motor Fuel] Tech. Mitt. KErupp, vol. 6,1938, pp.

for the synthesis of propionaldehyde from: C:H. Com- -

vol. 74, 1952, pp.

*"Co-catalyzed reaction.of CO and olefins with alcohols
and with amines normally yields-esters and amides.
Tn some instances, however, products containing added -

Possibly by way of -the formation and. decomposition .

thesis of Esters by Reaction of Olefins, Carbon Mon- -
xoide, and Alcohols.] - Gazz, chim. ital.,; vol. 80, 1950,

Co hydrocarbonyl. .It adds to the unsaturated bonds -
of the olefins with. formation of intermediate’ com- .
I with' compounds

[Syntbesis From Carbon Monoxide. )

. . , p. 113; vol. 12, 1950, pp. 2-3; - -. J .
quim,, vol. 11, 1949, p. 115; vo 1950,. pp Pl O 4747 GH,19.8; and C :H.,~23771> squave A.

MeOH synthesis as practiced in the plant at Rio
‘Tercero, Argentina, is described. Fischer-Tropsch syn-
thesis in the United States with fluidized catalysts
also is reported. :

2403. NavpaiN, E. '[Synthetic Liquid-Fuel Industry.l
Ind. chim., vol. 23, 1936, pp. $2-85, 162-169, 247-249;
Chem. Abs., vol. 30, 1936, p. 4647.

Rerview. R
2404. [Industries Based on Syntheses From

Coke-Oven Gas.] | Tech. ind. chim., No. 277, 1938, pp. .

20-26; Chem. Abs., vol. 83, 1939, p. 3113. -

Syntheses of NH: MeOH, gasoline, and C:Hi deriva-
tives are discussed. ' :

2405, NAUMANY, F. K. [Steels for Plants Producing
Motor Fuels.] Chem. Fabrik, vol. 11, 1938, pp. 365-
876; Chem. Abs., vol. 32, 193S, p. 7887.

- Fischer benzine synthesis at low pressures and tem-
_peratures requires mo special steel eguipment, but
cracking processes up to 70 atm. and 600° require steels™

with special resistance to attack by H:S and to high -~

temperatires. Hydrogenation up to 700 atm. places
still higher requirements on steels, the extent to which
alloyed steels meet these demands was investigated,
and some effects on chemieal composition and physical
properties are shown by 18 graphs, 22 photomijero-
graphs and numerous cuts. A plan of equipment for
test steels in H; up to 1,000 atm. is given. 12 refs.

[Steels Used in Plant for Production of

77-87; British Chem. Abs., 1938, B, p. 1307.
Compositions and properties of steels used in appara-.
tus for the cracking of petroleum, the high-pressure

" hydrogenation of coal, and the production of hydro- .
carbons by the Fischér-Tropsch process are reviewed. -

. NavMova, A. 1. . Sec abs. 893. L
2407. NavUss, O. - [Enhancing the Value of Coal.] ~Gas-

¢ . u. Wasserfach, vok 70, 1927, pp. §32-834.y Chem. Abs,

‘¢ vol. 21,1927, p. 3928,

Review of the use of coal as
production of low-temperature coke, tar,-oils, and gas
of high calorific value, as well as the h¥drogenation
of conl (Bergius process) and the Fischer synthesis of
hydrocarbons. :

2408. NAVARRE, R..
“tralb, 1948, I, p..2165; Chem.:Abs., vol..38; 1944, D

-2 i (S SRR ; .
“?After a detailed sufvey of the lubricant needs of--

France, it is agreed that of the various possibilities
i ‘for -their procurement, the order is: The petroleum
‘industry, oil from coal, shale oil-and rosin, and poly-

merization of olefins or unsaturated hydrocarbons ob-

..tained from Fischer-Tropsch synthesis.

~'9409. Na¥, M. A.,"AND Morurso, J. L. ‘Molecular Ad-
. ‘sorption- Areas. 'of Hydrocarbon Gases on Charcoal. - -

Canadian Jour. Research, vol..27, B, No. 4, 1949, pp.
T o05-214. - 4L l- SN
Low-temperature ‘adsorptions' of CHi,: GHs, GiHs,
7~CHy, 150-CHi, GH: C:H,, and-N: on

SRPTUN . | S

a‘raw materia) for the -’

[Lubricant Substitutes.] Chim. et -
ind., vol, 48, 1942, pp. 295-801, 355-360 ; Chem. Zen--" ~

a series of -

- coconut charcoals of different degrees of activation were . -

_ determined.  Langmuir isotherms were _obtained in-.
‘The measurements indicate horizontal '
the chax-.

Cevery case.
. -orientation of the hydrocarbon molecules on

" coal surface. By comparing the maximum number of "
millinoles adsorbed for each gas on each charcoal with' .

- the respective maXimum number of ‘millimoles’ of '1\",
adsorbed, and by assuming a molecular adsorption

area of 16.2 square Angstroms for N, :the following -

CH,, 194; C:H,, 259; C:H,, 36.0; n-CHio, 42.1; iso—

<. -gverage molecular adsorption areas were obtained: "
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2410. NEDELMANN, H. ﬁydrogenation and Fischer-
Tropsch Synthesis. Chem. Ind., vol. 1, No. 2, 1949,
. pp. 62~64,

Status of synthetie fuel production in Germany and
the effect of dismantling the plants on the German
economy are discussed.

2411, Neo1smr, R. Qualitative Consideration on the
Mechanism of Synthesis of Higher Alcohols From
Carbon Monoxide and Hydrogen and .From .Lower
Alcohols. 1. Mechanism £or Primary Alcohols. -Rerv.
Phys. Chem. Japan, vol. 18, 1944, pp. 47-57; Chens,
Abs., vol. 41, 1947, p. 4770.

From the already established results that BuOH is
obtained from 2 mol. EtOH, PrOH from EtOH and
MeOH, and MePrCH:OH from EtOH and iso-PrOH,
the mechanism of synthesis of higher aleohols from
lower . alcohols in the presence of CaC. ean best be
explained by Graves’ extension of Guerbet's direct de-
hydration theory except for the modification that a H

. atom-of —CH, reacts readily, provided the —CH: is
in the o position (adjacent to the carbinol radical).
‘2412, Qualitative Consideration on the Mech-

anism of Synthesis of Higher Alcohols From Car-

bon Monovide and Hydrogen and From Lower Al- -

cohols. II. Mechanism for Secondary Alcohols and
the Comparison of Different Mechanisms, Rerv. Phys.
Chem. Japan, vol. 1S, 1944, pp. §8-70; Chem. Abs.,
vol. 41, 1847, p. 4770. . ) :
' After discussing Fischer-Tropsch’s intermediate acid
‘theory, Morgan and coworkers' aldol condeusation
theory, and Frolich’s and Graves' modifications of Guer-
bet’s direct dehydration theory, the author supports
the last as the most probableé mechanism of. synthesis
of higher alcohols from lower aleohols or from Cco
and-H:,-with the concession that the aldol condensation
may take place-if aldehydes and ketones are formed
_ during the synthesis as secondary reactions.. ’
’ Sec abs. 2420. . | : .

L - NEGISHI, R., -AND. KAMUKE, O, HS'dr:dcﬁrbbns"
_From -Carbide. IV, Noncatalytic - Polymerization
Under Ordinary Pressure. Acetylene-Carbide Sys-
tem and General Remarks. - See abs, 2417.-
Hydrocarbons From Carbide.™ V. Non-
catalytic Polymerization Under Ordinary Pressure—
Acetylene Carbide Systems.. See abs. 2423.. .
o —. 'Hydrocarbons From Carbide.. III. Non-: -
. catalytic Polymerization Under Ordinary Pressure—
i, Carbon Dioxide-Carbide ‘Systems. Seerabs. 2421, -,
- Hydrocarbons From' Carbide. - V: Non--

E ;Mtalyi’:'ic' Polymerization ‘Under Elevated Pressure, -

 Comparison Between Ordinary
--Sure-Reactions. ' Sce abs. 2418,

S - _Hydrocarbons From Carbide. VI.

" Noncatalytic Polymerization Under -Ordinary Pres-
sure—Considerations - and -Comparisons - Between

. Nascent and Ordinary Acetylene Polymerizations, -,

.8ee abs. 2424, ¢ .0 e E e
. - —=——,. Hydrocarbons From Carbide.” 1. Non-

. icatalytic Polymerization Under Ordinary Bressure,

. Hydrogen Systems and -General Experimental De-

. tails. See abs. 2415. v

and Elevated Pres-

i - _Hydrocarbons.- From Carbide.: III;
_~ Noncatalytic Polymerization TUnder Ordinary Pres-
- sure.- - Systems ‘of Calcium Carbide With Carbon
Dioxide, Carbon Monoxide, and ‘Hydrogen Chloride,

.- 8ee abs, 2416, . . R A AU )
. 2413.. Nro1sHI, R, AND SARoN, K. Héat of Reaction
-"in. the- Synthesis' of ‘Hydrocarbons From Carbida,
) our. Chem. Soc. Japan, vol. 64, 1948, pp. 1515-1522; -
:*-Chem. -Abs., vol, 41, 1947, p. 3359. e
Utilization of the heat of reéaction of carbide with
H;, CO., and H:0 for the cracking of fluid parafiin was .

BIBLIOGRAPHY. OF. FISCHER-TROPSCH simmnsxs AND RELATED PROCESSES. - -

-, increase the reaction rate by effectively removing these

" the reactions in which CaCO;-is formed are greater

© polymeriz

- carbide at 250°-450° has been earried out.; Reactio
" at 340° proved to be most suitable for the synthesis

hydrocarbon liquids-directly from Ca carbide in'th
. temperature range of 340°-420° have been - studied

‘molecules is only slightly affected by the carrier gases
".In the CO: system, the yield of liquid products hasi 8
. been found as high as 43% of the total reacted O

CO: takes part only in the formation of CaC:. Th

;Dresence of H. seems to-have no effect on the character {min ,
. of the liquid products. '.Whereas CO; has‘favorab}é ;PlIot plant yielded products very similar to those from .
".effects, CO has unfavorable -effects, and HC] has 100 ! :

studied. In the synthesis of isobutanol from the mix.
ture of CO and H. at 320° in the presence of carbide
the heat of reaction is found to be 179 keal. per mol, ot
carbide. Absorption of the heat of reaction takes Place ;
‘by cracking of fluid paraffin; the temperature of thy,
reaction mixture remains uniform. 4
_NeersmI, R., KaMIKE, O, axp KATi0KaA
Hydrocarbons From Carbide.
Polymerization Under Ordinary
Monoxide-Carbide System and H;
Carbide Systems. See abs. 2422,
2414, Nre1sa1, R., KIArcra, 0., AND KAMIRE, O, H§
drocarbons From Carbide. Rev. Phys. Chem. Japan,”
gg(l).l‘li 1941, pp. 31-41; Chem. Abs., vol. 35, 1941, p,

Bull. Chem, Soc. Japan, vol. 7_: 1942, pp. 349—30-1;
Chem. Abs,, vol. 41, 1947, p. 4435. . N
s ults of the series of investigations, on the sys:
mRﬁsH,, CO:. CO, HCl, and C.H: with CaC: are given:
¢O has a harmful effect, although CO: has a bene-
fieial effect; HCI gives somewhat harmful effects only
when its concentration is high; upd C-H: increases thg
total yield Decause it polymerizes. “'hen_C:H: 1;
giluted with an inert gas, such as He or CO:. its effec
on the total liquid yield disappears; thg presence of a
small amount of C.H: has a striking’effect on the
suppression of the formation of free G;Ha. [':l‘he_nascex‘xt
C.H. molecules, which related to polymerization, are
suggested to have the structure n(C:H:)=(C:H:)a.l
There are indications that the efficacy pf the synthgsxs
- of hydrocarbon liguids from CaC: is higher than even
the ‘catalytic polymerization. .
2418, Hydrocarbons From Carbide. V. Non-
catalytic Polymerization Under Elevated Pressu}'e,
Compatison Between: Ordinary and Elevated Ple?;
sure Reactions. Bull. Chem. Soe. Japan, vol. 17.
1942, pp. 355-364; Chem. Abs., vol. 41, 1947, p. +435.

ffects of species of gases, pressure, and temperature
onEthe clmi-axgter and yield of liquid p}'oducts in the
synthesis of hydrocarbons from Ca carbide under high
‘pressures have been studied. The rield of liquid prod-
‘uets increases with increase of total pressure of t.he
~ gystem up to about 100 atm. and then decreases \vxt'h
. further increase in flie pressure. ' In the low-p ure
+‘runs, -CO has noticeably harmful effect$, whereas CO;
- has beneficial effects on the yield of liquid prndu:?ts.
* There are slight differences in the yields.and the prop-
erties of the products under elevated :_md ordinary
pressures, and these differences are explained as owing
- ‘rather to the-effects of-the time of contact and.tempera-
" ‘ture than to any change in the mechanism of the
polymerization reaction. ST,
- rNﬁGISHI, R., NiBavasur M, anD KAaMIIKE, O
i Hydrocarbons From Carbide ; Noneatalytic Polymeri-
zation— Under Elevated Pressure. -Hydrogen-
17Carbide and Water Gas-Carbide System. ~ Sce abs.
2426. I .
2419. Nrcrsm1, 'R., Kataoka. S, Eammxs, 0., anp
i, NIBATASHI, "M  Hydrocarbons From Carbide. L
Noneatalytic Polymerization Under Ordmzu‘y Pres-
sure—Hydrogen-Carbide Systems.. Jour. ch, Chgm.
Ind. (Japan), vol: 44, suppl. binding, 19-1}, op. 4;»_0-
451 (in English) ; Cliem. Abs., vol. 44, 1950, p. 8853,

i g
, §, 3
IV. Nonecatalytic
Pressure—Carhon 3
ydrogen Chloride-. §

Many hydrocarbons can be synthesized'directl,v from "
CaC;, without first preparing C:H. to be polymerized
later. The free energy of formation is caleulated for

form hydrocarbon and CaCQ,. The free-energy changes
are very large, especially for the hydrocarbons with
the greater number of C atoms. The AF‘at 300°- is
. 835 kg-cal. greater jor the preparation of benzene
from CaC: and H:0, than from C:H., and the increase
in AF is even larger for similar syptheses of 13-
butadiene or n-octane. The affinity of CaG. for H.0,
- and of Ca0 formed during the reaction for -CO:, may.

reaction products.. The temperature coefficients of:

than those in which 'CaQ is formed.. The addition of
CaC: and the greater reactivity of nascent C:H. mol
cules résult.experimentally-in a faster rate-and-greater,
Field of polymerized C:H: than is obtained by catalytic
ion with a Co-Ni~Cr:0; clay catalyst or g’
~kieselguhr catalyst. . o
! EGISHI, R., AND KaMUKE, O. K Hydrocarbok
From Carbide. - II. . Noneatalytic Polymerization
. Under Ordinary Pressure.”” Hydrogen Systems an
General Experimental Details, Bull, Chem. Soe

Japan, vol. 17, 1942, pp. 118-125; Chem. Abs., vol. 41;
1947,» p. 4434. '

Study of the synthesis of hydrocarbons vdireétlyfrom ¥

Fe-]

liquid. hydrdecarbons. - The . effects: of temperature o
the formations of thé products are. discussed.. " These,
effects are intimately associated with the heat of re:
action involving the carbide. ’ e 'lf
. Hydrocarbons From Carbide. III. Non:
catalytic ‘polymerization = Under Ordinary - Pres;

Systems of -Calecium .Carbide With Carbo!

. Dioxide, Carbon Monoxide, and Hydrogen- Chlorides
*, Bull..Chem. Soc. Japan, vol. 17, 1942, pp. 244-251
- Chem. Abs., vol. 41, 1947, pp. 4434-4435. - -

- Bffects’ of.CO, €O, and HOL on the synthesis .00

.- from carbide with H. as a carrier gas for water vapor.
Satisfactory yields were obtained at 840°-420° and a
saturation temperature of 80°. is a
in size of the carbide; smaller-grains retard the-
‘reaction while larger -ones tend to forn; more gaseous
ducts. D . .

talytic Polymerization Under Ordinary Pressure—
‘Analysis and Liquid Products.. Jour, So Chex_:_n.,In.d.
“(Japan), vol. 44, suppl. binding, 1941, -p. 451 (in
English) ; Chem. Abs., vol. 44,.1950, p. 8853. s
Gaseous products were -analyzed by . the -modified
Schuttan method for CO; C:H, C:Hi, C:Hin(?), CO,
O:, H, N, and saturated gases.. The liquids. were

The results are in agreement in general with. those i
the H: system. The main reaction of the nascent C;Hx

ed by the lowering of the freezing point of.CeEls. A

laboratory. experiments. - The liquid products were
Iy aromatic-and condensed aromatic bydrocarbons.
1. Necisu1, R. AxD ‘KaMIke, O. Hydroc_m'bqns
om  Carbide. III Noncatalytic Polymerization
oder Ordinary Pressure—Carbon Dioxide-Carbide

effect at all on the yleld of liguid hydrocarbpns.

2417, ——— Hydrocarbons From Carbide. IV. Nom]
"catalytic Polymerization Under Ordinary Pressure;
Acetylene Carbide System and General Remar

LITERATURE ABSTRACTS . - o

" duction, the formation of free C:H: from the: carbide
... might t;e suppresséd, thus permitting thé’ nascent C:H.
:“to hécome niore readily available for the liquid syn-

" of the introduced C:H: was polymerized. ‘When its -

| odng e
45 Liquid hydrocarbons: -have been  obtained divectly = -

There is an optimum ~ -

Lo : . . - - CaHa to form prineipally aromatic and condensed a_l.*o-
0, Kaxtuxk; O., KaTA0KA, 8., Nmavasan, M., AND " matic compounds. The efficiency of the polymerization

EqrsHI, R. - Hydrocarbons From Carbide. ~II. Non-,

- Because of the high reactivity of nascent. C;H:, carbide
“may ‘be used to accelerate certain sluggish reactions.:

ANalyzed: d-were distilled into fractions, I , R <
iylfgldeciﬁglxx‘n_?elilghg?of ‘such fractions being deter- * .. KaMuxe, O. . Hydrocarbons From Carbide—Noncata-

;1 Iytic Polymerization Under Elevated Pressure. |I.

_-0£-CO.and H: is reported to. givg (1) CH,; and H:0,
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§ §tems. Jour. Soc.'Chem. Ind. (Japan), vol. 44,
sgppl. binding, 1941, p. 451 (in English) ; Chem. Abs.,
-vol. 44, 1950, p. 8853. .

-Yield ‘of Mquid hydrocarbons is as high as 43.3%

‘ based on the CH:, which reacts. The liquid products

ntain some o: enated compounds and some evidence
:;istts indicatinxggthat they are alcohols. The CO: re-
acts almost quantitatively with the CaO formed from
the carbide and water vapor but not with that con-
tained in the original carbide as an impurity. S -
2. NeersHY, R., KAMIKE, O., AND KaTA0KA, S. ¥-
24?1rocabons From Carbide. IV. Noneatalytic' Poly-
merization Under Ordinary Pressure—Carbon Mon-
oxige-Carbide System and Hydrogen Chloride-
Carbide Systems. Jour. Soc. Chem. Ind. (Japan),
vol. 45, suppl. binding, 1942, p. 46; Chem. Abs,, vol.
44, 1950, p. 10299. .
These systems were invesfigated to determine if a
typical Fischer-Tropsch’ reaction is effe_cted with the L
‘carbide and its reaction produets, but in the n_bsence b
of the usual catalyst, to inerease .the total yield of .

“liquid products and to learn the catalvtic effect of

HCl.: The reaction between CO and H: occurred only
to a slight extent in the range 130°50°, resulting in
no liquid products. The effect of HCI vapor was that,
as the concentration of acid increnased, the yield of
liquid hydrocarbons decreased.
2423. NEGISHY, R., axp Kawmmixe, O. Hrdrecarbons
* From.Carbide, V. Noncatalytic Poly‘me}'ization Un-
* der Ordinary Pressure—Acetylene-Carbide Systems.

Jour. Soc. Chem. Ind. (Japan), vol. 45, suppl. bmﬂu‘_z_g,

1942, p. 46 (in English) ; Chem. Abs., vol. 44, 1950,

p. 10299. o ) :

Effects of C:H: used as a carrier of water vapor on
the liquid.yield were studied in the hope that the total
liquid- yield might be increased by the polymerization
of the introduced C:H: and, further, that by its intro-

thesis;-- 'When theconcentration of C.:H: was high, the %
.total liquid yield also ‘was high, showing that a part

concentration was reduced, for example, by diluting
it with H:, or CO:, the yield fell. In the presence of
C:H.nol., the formation of free C:H. from. the carbide
is suppressed. - - - .. - T s
? ~. Hydrocarbons From Carbide. VI. Non- ;i =
_catalytic Polymerization Under Ordinary Pressure-— o
. Considerations. ‘and 'Comparisons Between Nascent - .-
+* and Ordinary Acetylene Polymerizations. :Tour.* Soc.. - -
‘ Chem. Ind. (Japamn), Vvol. 45, suppl. binding, 1942,

. 'p. 47 (in English) ;:Chem. Abs., vol. 44; 1950, pp. .
10299-10300. R i e Lo
Main reaction of nascent G:H: is probably nGH.= - )

“of nascent C.H: from-ecarbide is higher than that of.
_ordinary C:H: in' thé .presence of an ‘active catalyst.

Note should be made of the fact that the polymerization. ..
‘of nascent C:H: is difficult to. stop at a specfic point-. .
and that the heat of reaction involving carbide is very -~ .
high. . o .

-2425. NEGISHY,  R., NipavasHI, M., SikoN, K., AND

. Jour. Soc. Chem. Ind.: (Japan), vol. 45, suppl. binding, % "
' 1942, p. 141 ; Chem. Abs,, vol. 44, 1950, p. 8853. . -
‘ Catalytic effect of the autoclave material in the syn- - )
“thesis of liquid hydrocarbons from carbide under -ele- .~ -
_vated pressure is discussed.” The autoclave reaction
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(2) G:H, and H.0, and (3) CO: and H.. Reaction (3)
is catalyzed by A1(OH).. No liquid hydrocarbon was
formed when carbide was absent.

2426. Nee1sHI, R,, NipavasuI, M., anp Kauuxe, O.
Hydrocarbons Prom Carbide; Noncatalytie Polymer-
ization Under Elevated Pressure. II. Hydrogen—
Carbide and Water Gas-Carbide Systems, Jour.
Soe. Chem. Ind. (Japan), vol. 45, 1942, suppl. binding,
pp;_’3235—216 (in English) ; Chem. Abs.,, vol. 45, 1951,
D. 535,

TYield of liquid product in the CaCr-H—Al(QH); sys-
tem increases with increasing total pressure up to 100
kg./sq. cm. and then decreases, The. amount of satu-
rated gases incredses with the total pressure.” Decreas-
ing the temperature increases the ratio of unsaturated
to saturated compounds. - Water gas in place of H:
gives about the same rields of liquid products, and pres-
sure has the same effect. The yield of saturated gases
depends on the partial pressure of H.. CO. in place
of H: increases the yield of liquid product. The mecha-
nism is discussed. | ;- . S

2427. Xemig6, C. P. TFormaldehyde Presents a Chang-
ing Economic Picture. Chem. Inds, vol. 61, 1947, pp.
214-217. ) -
Formaldehyde production has tripled since 1939. In

.addition to an increase in the facilities for its manu-
facture by MeOH oxidation, production by direct oxi-
- dation of petroleum hydrocarbons continues to gain on
a relative basis. . From only 3 producers in 1937, the

.number has increased to 12 producers.with 17 plants’ . -

" and 6 under construction. Eight plants use an Ag cata-

Iyst, at least 2. use an Fe-Mo oxide catalyst for the

oxidation of MeQH. 2.plants use petroleum gases:as

- -the-raw material -and 1 will use a- natural-gas-cut.-
‘Little CH:0 is expected from the modified Fischer-
* Tropsch plants now being constructed.” They will pro-
" duce small quantities of MeOH, but, in the main, the
oxygenated products will be C: and higher.. : :
2428, Nen., D. J. ' Sheet Speciinen Seanner for X-Ray
Diffraction. - Canadian Jour. Tech., vol. 29, No. 2,

1951, pp. 84-86. . - -

. An improved and simple design is described and
 illustrated. ' Simultaneous back ‘reflection and trans-
Hmissif)n photographs at distances of 3 and § em., re-

. spectively, and at any glancing angle from 0° to 90° -
.arepossible. ‘The'area scannéd is“approximstely 2 em'?
-at rates of either 2 em.%/hr. or 4 em.f/hr. Useful expo-
sures can be obtained with exposure times as low as
.10 min.. St P - S
"2429. NERRASOV, P. - [Substitutes - for Petroleam in

T, 8. 8, R.] ‘Planovoe Khoz., 1939, No. 11, pp.. 2844 ; -

2 vol. 36, 1942, . 4994, . o
. Motor fuel can be produced in U: S.'S. R. by destrue-- .
tive hydrogenation .of fuel, by semicoking of coals-and .
‘shal_es, and by synthesis from gases. . Benzene, alcohol, .
. and gases can be used as motor fuel. - Fuel suspensions
-and mixtures of coal with sulfurous fuel.oil ean be used
in the metallurgical and the transportation industries.
./ - NELson, B. F. Seeabs. 776, NIRRT
. . 2430, NELSON, W. L. : Fischer-Tropsch Process for Nat-.
- --~ural Gas. Oil Gds Jour., vol. 43, 1944, No. 12,p. 189, .
An exact statement on the possibilities of the Fischer-
Tropsch process is difficult at the present time becatse
. -of the lack of knowledge of recent German' develop-
- ments. However, it is believed that much of the motor ,

oo fuel being uSed by the Germans is made by synthesis

- from CO and H..
. -matural gas. . .. D v
2431, NemcHINSKT, A. L. AND DELLE, V. A, [Carbide
2 Formation During Carburization.] Metallurg., vol.
T ‘13, December 1938, pp. 55-60; Met. Abs. (in Metals

Coal is the raw material rather. than -

- eatalstic -synthesis and transformation of hydrocar:

.'and others: R R
©. 2434, NEUMAXN, B, AND Jacop, ‘K. ~[Equilibrivm- in

"+ " Correlated survey of equilibrium conditions for the
.. ‘formation of CH. by the reactions (1) CO-+3H.=CH.+

© ture 1'ange~»300°-'},050°.- ‘The experimentaldeterming’;
tions of tpe equilibrium’ were made by.the dynam
. method, bighly purified gas mixtures being passed ov

"' *Khim, Referat. Zhur.; 1840, No. 6, p. 106; Chem. Abs., = -

' SR ’If' . em VAbS ', . 280° by H.. All experiments were #t atmospherie pr
".sure. The velocity of gas flow was in all: cases 5
' 'per min.- In éxperiments on reaction (1) the catal

- CO to CH, began at 170°, was complete at:288°,

At temperatures above 389° the methanation reac

* 200=22C0:4-C, ' CO4-H.0=2CO.--H, and. ~ CO:
- CH+-2H:0.: In the temperatxxl‘re ;egion '450‘,’—:748_0' :
- 4 reactions go on togelher. Above 780° the secondar

BIBLIOGRAPHY OF FISCHER-TROPSCH SYNTHESIS AND RELATED PROCESSES

and Alloys),.vol. 10, No. 3, 1939, p. 278; Che
vol. 33, 1039, p. 5788, o od Chem Abs,
Daring carburizing of C steel with wood chareoa] wr
with a mixture of wood charcoal (60%) and BaCo,
(40%), the saturation of the steel with C is not Iimiteq -
by the Acm line of the Fe-C diagram but continues' -
to the formation of carbides. The limit of saturation . .-
is less with C than with a mixture of C and BaCo,. .
At hlg_her temperatures of cementation the carbid;
formation is sometimes slower than at lower tempera.-
tures. This may be due to formation of a carbide
network at high temperatures, which hinders the aif -
fusion of the C into the austenite grains. Cr stee]
léa:tn lgre%]er, 1speid gf carbide formation than plajn.
eel. e limit of saturation is highe; r Cr-]
than for C steel. N ghex for Gr-N
2432, NETIER, J. [Methods for Study of Catalysts fopi*
Synthesis and Transformation of Hydrocarbons,] ",
Mem. services chim. état (Paris), vol. 32, 1945 pi)
209-81S; Fuel Abs., November 1918, abs. 3956,
Mechanism of contact catalysis, especially for th

boxn§. Numerous diagrams and detailed description of
equipment used.
NEUMANN, B, fece abs. 3098. :
2433, NEUMANN, B., AND BILJCEVIC, P. [Catalytic Prep-
aration of Formaldehyde.] Ztschr. angew. Chem,
;ol'._ (—sig, -1927, pp. 1469-1474 ;. Chem. ADs., vol., 22, 1928,
.. 760. - .
o Theorggic@l considerations show that in CO—~H, mi
tures at equilibrium only traces of HCHO can be pres:
ent. Only traqes were prodiced in porcelain and SiO;
tubes at varying temperatures without catalyst or
with-the-following: Silica—gel; Ce.0s, V0;, NaOH-Ca0,
.CuCl;, activated. C and -Cl
sponge,. hopcalite, Fe-Pd; N

CuCl;, on silica-gel, Pdﬁ
i-Fe~Pd, Fe-Co, Mn-Cg,
. B}

" FPormation of Methane From Carbon Monoxide and
Hydrogen, or ¥From Carbon Dioxide and Hyd

_ Ztschr. . Elektrochem., vol. 30, 1924, pp.
- Bréunstoff-Chem., vol. 6, 1925, p. 197; Chem. Abs,;
ol 19, 1925, p. 1083. - -

H:0 and*(2) CO ==CH(+2H:0 over-the tempera:

a Ni catalyst. The catalyst was made by ignitiog;
Ni(NO;): that had been deposited on MgO granules:
The supported NiQ thus formed was reduced at abou.ff

om

was 6.6:gm. Ni deposited on 45 gm, MgO. -Reductio

Temained so up to 303°. Above 303° the CH, yiel
decreased regularly, untilat 1,052° it had become z

il
i

(1) .is..complicated” by the . secondary, rea

reactions subside. In experiments on reaction (2)
same amount of catalyst was used. Reduction of
to CH, began slightly over 180° and reached a m
mum at 328°, corresponding to a CH; yield of 953
The CHy yield decreased above 328° and reached 2

" at 1,020°. :Above 540° the reaction .(2) is complicatt

by many secondary reactions.' Among.them are
C0:=2C0, CO:4H:=2CO++H:0, CO:3-Ni2Ni0+CE
In experiments on reaction (3) CH,+H.0=C0+3E:
the catalyst was 1.6-gm. Ni deposited on 45 gm. MEOJ

" gas5, NEUMANK, B., axp KOHLER, G.

1,000° by.a dypaniic method.. The catalyst used was
-Co oxide; this was replaced

" ‘Small amounts of Al.O; and KOH were present-in-the

T LITERATURE

The gas mixture was 43¢% CH, and 57% steam. No
reaction was observed below 330°. From 330°-1,034°
the amount of CH, undergoing reaction increased reg-
glarly. In the region 300°-860° the reaction is com-
plicated by secondary reactions, as in the reverse re-
action (1). Above 860° the reaction proceed§ exclu-
sively in accordance with the equilibrium reaction (3).
Experiments on reaction (4) CHot2H:0:2CO0.44H-:
from 320°-1,040° show plainly that, in spite of the
presence of excess steam, the prineipal reaction is that
corresponding to reaction (3).- The observed values
for the equilibruim constants P COXP'H./P CH.X
P H.O in the temperature region 860°-1,052°, agreed
fairly well with those calculated by combination of
the equilibruim. constants for -the 3 reactions C+
€0:=22C0, C+2H.=>CH, and CO:+H:=2CO--H,0. The
experimental results show somewhat better agreement
with those calculated by means of “chemical constants”
(Nernst). Agreement letween the abserved values
for the equilibrium constants of reaction (2, P OO:_X
‘Pt H./P CH,X P* H:0, and those calculated by combin-
ing the equilibrium constants of the 3 reactions C+
C0:=22C0, C4-2H.=CH, and 2(CO:4H.=CO+H:0)
was very poor. - .
[Equilibrium
Relations in the Water-Gas Reaction: in the Tem- .
perature Range 300°-1,000°1. Ztschr. Elektrochem.,
vol. 34, 1928, pp. 218-237; Chem. Abs,, vol. 22, 193§,
p. 2868. .
Equilibrium values for the reaction, CO+H=0=CO=;+
H., were accurately determined at temperatures 300°-

) the lower temperatures
by Fe oxide in order to avoid the formation of CH..

catalyst to increase its hardness and-to act as a pro--

- moter.
stant, K= (CO) (H-0)/(CO:) (H:), were reproducible
and were. virtually the same at each temperature re-
- gardlegs of -the direction in which the equilibrium was
approached,” From the valie Kp®=1.61, "o value
slightly higher than that obtained by Hahn, the jn-
tegration -constant of the reaction isochore was found
-to be 0.84 and AH,=9,500 cal. The curve obtained
from the isochore with these values agrees with the
‘experimental data. The-value-of the integration con-
, stant also_agrees with that-obtained from.vapor pres-
sure-data according to the Nernst heat theorem. The
s constants ealeulated -by, combination’ of the quilibria
«Fe-O-H and Fe-0-C, from ‘the .results

Eastman
1-(abs, 762) and of Hofmann (abs. 1451) “agree only
, bartly with-the observed values. - Lot ]
52436, Ngvaranx, B., Kroeer, C.. axn - FiNeis, E.-
-[Water-Gas Generation From Coal and Coke.}- Gas- -
ol 1, Wasserfach, .vol. 75, 1932, pp. 972—973,(3;2(’;:27 H

H

« Ztschr. ‘Blektrochem.,. vol. 38, 1932, pp... 9
Chein. Abs.; vol. 27,1933, p. 827, .7 - ron T
%,13_ Polemical (abs. 713).. The degree of ‘attdinment of
ﬁiﬂle .water-gas equilibrinm depends more on the ash -
ntent of the given coke than on its reactivity.” Dolch’s
<conclusions also. apply only-to a limited temperature.
-itinge, Dolch has not proved that CO: is not formed
%directly. by the reaction-of H:O on C.. .Experiments
%whith graphite showed that:additions of Fe:Os CuO,
}»ﬂrﬂd K0 all increased its reactivity but that only the
=I5t oxide ‘permitted attainment. of the: watér-gas
 Squilibrium, e B
2487, NeuMaNN, R. AND SCHROEDER, W. (C. -Fischer-
Tropsch Plant of Hoesch Benzin A.-G. at Dortmund,
Germany. FIAT Rept. 239, 1945, 5 pp.; PB 1279,

ii_«“&’in“g the normal Co-ThO:-MgO-kieselgubr catalyst'at.
:'about 10 atm. pressure and 180°-205° with synthesis

The values obtained for the equilibrinm con- .

TQM;Rept. 22,,']:AG Rept. SDI\IC—S,’TOM Rgel 199. .-
* This 'plant employed the medium-pressire process

ABSTRKCTS"'”"

gas of CO: H: ratio of 1:2 made from blue water gas.
The catalyst chamber house contained 68 converters
of the usual concentric double-tube design. They were
operated in 3 stages: Ist 40 chambers, 2d 16-20, and 3d
4-8. Each stage was followed by indirect coolers and,
following the final stage, gas pressure was reduced, and
the G and C. hydrocarbons were removed in the usual
active C absorbers. There were no facilities for re-
cycling the gas through any stage. The rate of feed of
synthesis gas to the first stage was 1,000 m.? per hr.
per chamber, ' The gas contraction was 50-60% for the
1st stage, 35-40% for the 24 and 309 for the 3d@. The
average vield of primary product was 150 gm. per m.’ . .
of synthesis gas or a total production of 50,000 ton per
¥r. The procedure of adding fresh catalyst in any stage
instead of in the 3d stage only differs from the usual
practice as recommended by Rubrchemie. The régener-
ation of the catalyst with H. was claimed unsatisfac-
tory and extraction with middle. oil from the process
was practiced instead. - The catalyst gave only 1,500~
2,000 hr. service when it was removed and shipped back
to Ruhrchemie as spent catalyst.. The products ob-
tained from the primary product were approximately :
Benzine 20-25% twith 40-45 octane no., Diesel oil 30%
with 100 cetane no., heavy oil 25%, paraflin 20-25%
with melting point-of 60°-70° and an initial boiling-
point of approximately 850°, Little research had ever”
been cgrried out at this plant. ; ’ :
2438, NeUwIrTH, F.- [Production of Benzine From

Coal.] Sparwirtschaft, vol. 13, 1937, pp. 129-134;

Chem. Abs., vol. 31,1937, p. 5538.

Review dealing mainly with bydrogenation of coal
and the Fischer-Tropsch process.. -- - S
2439, ... [Benzine From Coal]. Osterr. Chem.-

2t vol: 41, 1938, pp. 75-82] -Cliem. - 'Abs,, Vo182

1938, p. 3127, S . i
Processes for the production of gasoline by low-tem-~

" perature carbonization of brown coals, the hydrogena-

tion of tar or coal; and synthesis of water gas are-out-
lined. - ' . o : : )
2440, - .. [New Coal-Utilization dethods.]- Osterr.
Ing. Architekt. Ver., vol.'90, 1938, pp. 196-201; Chem. .
Abs., vol. 83, 1939, p. 835. . - R
" Summary of new developments in coking, burning,
easification, hydrogenation and pressure-extraction of '
coal.” Fischer-Tropsch and other processes are "de-" .
scribed. [ . RO

NeviLre, H. A: See abs. 3340.

Cart . NEWALD; HoB: Sée absi 450, w e. o
2441, Newey, H. A, SHoxay, E. .C., MuELies, A. G, -
BranieT, T. F., axp FerTERLY, L. C. Drying Oils and
Resins—Segregition of Fatty Acids and Their Deriv- |

- atives by BExtractive Crystallization 'With Urea.
Tnd. Eng. Chem., vol. 42, 1950, pp. 2538-2541; Chem. .

. Abs., vol. 45, 1951, p. 2230." N T

* YWhen a mixture of fat acids.or their derivatives

“(Me esters, alcohols; nitriles) is allowed to react with

-urea, with or withdut solvent, the more saturated com-";
- - ponents form insoluble adduets. A stereochemical-ex-

Dlanation is given. Thus 250 gm. linseed-oil fat acids
Z(I No. 180) in 250 gm, MeCOCHNeEL is mixesl with 2 1.
of saturated aqueous urea, the resulting precipitate fil-

?fraction of I No, 54. Glyceride oils did not form pre-

", cipitates. Numerical data onthe segregation of various . “ :
- fat acids.and derivatives are given. ’ o

‘paa20 . Separation of Fatty Acids.and’ Their

- Derivatives by Bxtractive Crystallization With Urea.

- Am. Paint Jour., vol. 34, May 1, 1950, pp. 76-78;
Chem. Zentralb., 1951, I, p. 1662. o )

17 |'When fatty acids are mixed with saturated, aqueous,
“‘or alecholie solutions of urea, the more-saturated com-
" “"ponents-form complex-insoluble*compounds which can” -

o -819- —-

.tered off and-decomposed with H.0O, vielding 16% . of a. .
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. &cid by this reaction has been studied at 150-200 atm., '

]
. . 1934, pp. 555-571; Chem. Abs., vol. 29, 1985, p. 1770,

be separated by ﬂltratimi. There remains behind a

rafinate of high I number. The method is cheap, op-

erable at room temperature, and useful for separating
_ the alcohols and nitriles of fatty acids. -

2443. NEwirT, D. M. Design of High-Pressure Plant
and the Properties of Fluids at High Pressures.
Oxford University Press, London, 1940, 491 pp.

See abs. 3028.

2444. NewrT, D. M, aANDp GARDSER, J. B. Initial For-
mation of Aleohols During the Slow Combustion of
%Iethaéne andlEilégni agéatmospheric Pressure. Proc.

0y. Soc., vol. , A, 1936, pp. 320-835; Chem. Abs.,
vol. 30, 1936, p, 4461 Bt a !
By removing and analyzing the products formed by
the surface reactions during the induction periods of the
slow combustion of CH; and C:Hs, it was found that

M;OH and EtOH were formed in quantities comparable

with those of the corresponding aldehydes, the aleo-

h_ol: aldehyde ratio diminishing, however, as the indue-

- tion approa_ched completion. It was also proved that
the formation of the-alcohols, preceded that of the

aldehydes. - : . s

2445. NEwrrt, D. M., aAXD HAFFNER, A. BE. Formation
of Methanol and Formaldehyde in the Slow Com-
léustu()rlx'o ofdM(;thur}e zg: High Pressures. Proc. Roy.
oc. mndon), vol. 134, &, 1932, pp. 591-G04; Chem.
Kbs, Vol 26, 1089, . 2697, L oo chem

In the slow combustion of CH, at high pressures, con-

siderable. quantities of the primary. product, MeOH, -

survive and can be isolated. -As combustion prdceeds
in an S_: 1 CHi+0: mixture, the rate of formation of
MeOH increases with the CH,: O: ratio until a point
is reached when the concentration of steam and COQ in
the products begin to exert.a retarding effect. At.any.
partlcular. pressure there is-a definite temperature at
which optimum amounts of MeOH and HCHO survive.

The effect of increasing pressure is not only to incréase -

_the 'amounts of both produets. surviving, but also to~
increase ‘the ratio MeOH: HCHO. ~The oxidation: of ’
GH_4, under ‘the experimental conditions described -is
mainly a surface effect and is characterized by a
marked induction period. . =

2446, Newrrr, D. M., a¥p Mo¥ey, S.'A. Synthesis of
Aliphatic Acids by Interaction of Olefins With Carbon

Monoxide and Steam and Related Reactions. . Jour. |

.Chem. Soc.;.1949, pp. 2945-2948,

is shown that C:Hi'and CO, in the presence of a . 18.9 tons, auxiliary gas, produced in the process, 17,250

suitable catalyst and at- temperatures of 250° and

upward, can unite with neutral or basic molecules, such
. as H,0, EtOH, benzyl alcohol, NHs, and aniliue, to give

acids, estérs-and amines. The synthesis- of propioni

and 250°-830°. The .yield of acid in the produects

- depends on ‘the relative rates of its formatli)on and
CO'undergoes decomposition to COs - :

. 2447. Newrrr, D. M., axp Szeco, P. . Slow Oxidations:

at. High Pressures. I. Methane and  Ethane.

II. . Methanol, FEthyl Alcokol, ’

. thermal decomposition'and also on the extent to which* ~

Acetic Acid. 'Proc. Roy. Soc. ‘(London), vol. 147, A,

. i~ Large amounts of MeOH (EtOH) are formed in the

*—atm. ' Under simijlar

1.early-stage- of the slow oxidation of CH, (C:H) at 50

- The oxidation of AcOH at reduced pressures (in silica)
, predominantly homogeneous. At 426°-486° at 200 -

"~ ram, there is no marked induction period. . The products

are CO,.CO:, CH,, and H,0, with t -
acetone, " +.80d Hi ith traces of AcOMe and

v

" steam and CO: and to melt the ash. Only'1 of the 2

7 2450. NEwWMAN, L. L. ‘Oxygen Gasification Processed
Acetaldehyde, and \

" fication processes under 4 headings: Processes (1)
. which fine fuel is gasified in a flnidized bed - (examplers

conditions, the products obtained -
{ from EtOH, MeOH, AcH, and” AcOH are such as to’ *°
_indicate a -hydroxylation mechanism of combustion.

2448, NewItT, D. M.,'BYRR;E,‘;‘B. J., AND STRON i i i i
C o ne Equilibrium in the Sjstém : Mef:hanol—H;égf.;i:J': - e oninted, 3 ioduction by the Linde Frinkl procgsf

Cis "presented. -1t is stated that power requirements;

‘BIBLIOGRAPHY OF FISCHER—TROPSCH SYNTHESIS AND RELATED"PROCESSES SR “’:;

Carbonic Oxide. Proc. Roy. Soc. (London), vol. .
A, 1999, pp. 236-252; British Chem, Abs., 1929,]2fj d
D. 508; Chem. Abs., vol. 23, 1929, p. 3148. .
Equilibrium in the system CH,0H-H-CO was ap-
proached from both sides by static and dynamie
methods. Total pressures of the order of 100 atm. were .
measured by movement of a Qisk observed by optica)

methods. The composition at equilibrium was deter. ...

mined by gas apalysis. Partial pressures were ¢ -
lated assuming no deviation frolm Boyle's law.(a'.%l‘:e
results. from 200°-380° are not in agreement with
prediction for the equilibrium position made by Kelley
or by Audibert and Raineau. The free-energy equation
derived from the measurements is AR=70.5T-30,500,

. 2249, NEwMAN, L. L. Thyssen-Galoesy Slagging Gas
Producey. CIOS Rept. XXIX-5§1, 1945, TOM Reel
198, Solid Fuels Rept. 46, PB 955.

_ _Report of the operation of a Thyssen-Galocsy slag-
ging gas producer-of 40 ton per day gasifying capacity
at the Wanne-Eickel plant of the Krupp Treibstoffwerk,
.The purpose was to demonstrate the feasibility of
»gasif.\‘mg_any grade of fuel.in any size o combination
of sizes a—ﬁo mm., coking or noncoking, regardless of
.the ash-fusing temperature. The generator was shaped
like a blast furnace, 35 ft. high and 10 ft. in diam-
- eter, 3 levels of turéres with 5 tuvéres at:each level, -
-those of the lowest level being water-cooled and burn
ing gas. from the producer itself, or any other source
in a mixture of O: and steam- and admitted into the .
.:fuel bed at a temperature. high enough to cause th
'steam and CO: to: react with the C.  The tuyéres at’;
:the upper levels admit additional O: to supply Leat to 5
balance the amount required for the reduction of th

“upper levels is used at'n time. .The slag is Temoved
‘through‘a tap hole 650 mm. above the bottom of the:!
spaft, which.is lined to. a height of 1 m. with slag re-
sistant .refractory. A temperature of 1,0600° in th
,f_uel bed was found necessary for -trouble-free  opera:
tion. -'O: for the'operation was supplied by the

presented: O,, 90% .pure, consumed- 25,000 m.>, steam

2, coke, 40-60 min. diam., ash 8.5%,, 6,865 keal. per.
41.3 tons: yields of gas, less auxiliary-gas, 89,270

aealysx_sCO: 21,0, 0.1, CO 71.0, H. 23.3, CH, 0.2 and

\ 76; 2,760 cal. per m.?, steam decomposition: 90.1%;

. gasification 86.7%, requirements for each cubic meter of:

oxYygas,:0.29 m.* 0;,-0.21 kg. steam and 0.46 kg. cokeriy}

It is not considered that these tests have reached the

- peak of capacity of the unit, hut that higher results will

be attained when unlimitéd supplies of G: are availablef’?

‘in Germany. - Coal Technology, vol. 1, 1946 ; Am. In
Min. -and Met. Eng, Tech. Pub. 2116, 1946, 16 pp.

e Ch?m.‘ Abs., VO?..— 41, 1947, p. 1079, - ;};IE
Review and digest of recent CIOS reports on

the Winkler process) ; (2) in which fine fuel is gasified

in suspension (example, Koppers and, Schmalfeld!
processes) ; (3)-in which fine fuel is gasified in a fixed ;58
bed- (example, the Lurgi process) ; (4) in which Jnfip: 8

»“'fuel is gasified'in a fixed bed -(example, the Thys
Galocsy slagging generator and the Leuna slagging gens

erator). Typical operating data are given for ea
brocess, and diagrams of the plants are shown.

- 2451, 3

. 2453,

- f - .o . eo . IJTERATURE -ABSTRACTS .. .~ © .. . ..

Germany.for producing O: of 98¢ purity were about
12 kw.-hr, per 1,000 cu. ft. and that in plants of 75,000
cn. ft. per hr., capacity the cost of power was 50% of
the tofal cost, amortization and interest 40%, and
Tabor and materials 10%. If the same relations be-
{ween power costs and other costs should prevail in
America, O; of 98% purity should be obtainable for
$0.12 per 1,000 cu. ft. with power at $0.003 per kw-hr.
Oxygen Production, Utilization in Gas-
making Processes. Proe. Am. Gas Assoc., vol. 28,
1946, pp. 444467,

Review of the methods of Q. manufacture and coal

gasification.

2452, Oxrgen Production, Ttilization in Gas-
making Processes. Gas, vol. 22, No. 12, 1946, pp.
4344,

Digest of a paper presented at the American Gas As-
“sociation convention, October 1946. 'The wuse of O
in place of air in a gas producer makes the problem of

complete gasification relatively simple. A survey of

manufacturers of large-scale O. plants has put the
‘cost of O: at about $0.14-$0.18 per 1,000 cu. £r. Sev-
eral processes have Deen developed for the utilization
of O: in gas making : Those with the fixed-finidized heds
sach as the Winkler, the O: requirements of which are
“high ; the powdered-fuel types with fuel in suspension

_* which promise-economy.in fuel and O: consumption

‘and.adaptability to any suitably’ grindable coal; the

- fixed-fuel-bed types with mechanical grates and high

pressures; the pressure trpes which have a high capi-

.. tal cost-and a high .fuel and steam consumption and
‘. require a noncaking coal.  In general local conditions .

of fuel, Jabor and power costs will deterinine which
process is most likely to succeed. The high investment
“eostof 'O: “plant will' make the production.of gas.Dy.
the use of O: econemical only as a base-load proposi-

RN » (1), M ) e
Federal Sci. Progress,

. Synthetic Oil.
vol. 1, 1947, pp. 11-13.-. L
Nontechnical ekpositioni of American progress in the
development and  utilization of the Fischer-Tropsch -
“process for producing liquid fuels from coal and natural
. gas, Simplified fowsheet is included.- o
2454, ., ~Use of Oxygen in the Production of Hy-
drogen or Synthesis Gas.  Ind. Eng. Chem., vol. 40; °
1948, .pp. 559-552; Chem. Abs., vol. 42, 1948, p. 4329, -
Processes for the large-scale production of H: and
synthesis gas are basically identica], and-the’ cost of :
these zases represents a major.item of expense in the
production of liquid fuels by the Bergius and Fischer-
Tropsch methods, To produce only.25,000 bbl. of pri-
‘mary liquid fuels by the Fiscrer-Tropsch process 700,
000,000-800,000,000  cu. ft. of ‘synthesis gas would be
required, To produce these huge volumes of synthesis
gas, high-capacity. processes must be employed, and .
the low-priced generator fuels are required in order to
ake the process economiieal. These can best be gasified
in"contintous, internally heated processes using Os
Tbe'principal processes for this include 4 types: ‘Wink-
det; gasifying fines in a fixed fluidized bed; Koppers,
‘gasifying pulverized coal in suspension; Lurgi, gasi-»

'.Oti.:he' ash as a molten slag. Each of these processes,
their operating characteristics and economic status are
discussed thoroughly.” Other -less-iiportant processes

‘are: briefly deseribed: Fuel ‘Research Board vortex °

:Chamber, gasifying pulverized coal in a rotating, porous
fuel - bed: Wintershall-Schmalfeldt, gasifying coarse
Town coal with circulating gas and steam ; and Metall-

idust with recirculation of hot gases. It is concluded

;that Amerjean requirements may be best satisfied by

‘Basification processes using pulverized fuel in suspen-
203798°—54——22 . ° B ‘

g fines in a fived bed under pressure; Thyssen-. - .
‘Galocsy and Leuna, gasifying lump fuel and disposing”.

%%emmaft dust-gasification_ process, gasifying coal '~ -
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sion. These will permit the use of higher rank caking
or noncaking coals, as well as the lower-rank subbitu-
minous coals or lignite. . '
. See abs. 1468, 3743.

2455. NEWMAN, L. L., ScEMIDT, L. D., AXp BATCHELDER,
H. R. Manufacture of Fuel and Synthesis Gas in
the United States. Trans. World Power Conf,, 4th
Conf., London, Sec. D-1, Paper 5, 1850, 12 pp.; Chem.
Abs., vol. 44, 1950, p. 7039.

Use of gas in the United States is increasing steadily,
but most of it is natural gas, owing to the increasing
cost of materials for gas manufacture. Production of
chemicals consumes large amounts of gas and the pro-
duction of synthetic liquid fuels is on the verge of
realization. - Increasing quantities of gas will have to
come from coal. New technical developments in com-
mercial gas manufacture include conversion of water-
gas generators to oil-gas operation, and reforming proc-
esses for liquefied petroleum gases and other bydro-
¢arbons. O: ‘is being .
synthesis-gas production from coke, and investigations
are under way relative to the use of O: for the pressure
gasification’ of lump coal and for the gasification of
granular or pulverized coal. o
2456, NEwTox, R. H., Axp Dongg, B. F. Equilibrinm

Among Carbon Monoxide. Hydrogen, Formaldehyde,

- and Methanol. I. The Reactions CO+H.=HCHO
and H:-FHCHO=CH,0H, Jour. Am: Chem. Soc., -
v‘olSS 35, 1933, pp. 47474759 ; Chem. Abs,, vol. 28,1034,
p. 955,

Trace of CH.O is synthesized from CO and H: over

" a Cu-Zn catalyst at 223°-250° and.3 atw.; the equilib--- -
rium approached from both-sides gives log K,==(874/
7y—5.431 approximately. CH:0 is readily - hydro-- -

. ‘genated at 120°-200° and 1 atm..over various Cu-alloy

and other catalysts, but ‘Os, Pt and pure Zn are in-
~active: log' Kp=(4,600/7) 6470 approximately. A

‘¢hange in the composition or structure of ‘the catalyst-
has a2 marked effect on the nature and amount of side

reaction, - Ni catalysts promoting -decomposition of -

' CH:0, while some Cu catalysts vield 53-72% HCO:Me.

' Conclusion : Direct thermal ‘synthesis of CH:O is not'’
feasible; its production from MeOH requires a tempera--
ture of 400°. ’ -

2457, - ~.- Equilibrinm ‘Awmong Carbon Monoxide, -

- Hydrogen,. Formaldehyde, and Methanol. ' IIL. The. .
Reaction CO-42H==CH,OH. Jour. Am, Chem. Soc., "
_-vol. 56, 1934, pp. 1287-1291; Chem. Abs., vol. 28, 1934, ~

D, 4651, e T S T

-~ ‘Unecertdinty in thie heat data for CO and MeOH per-.»
mits several possible theoretical equations for the syn-
thesis of MeOH from CO and H. . The equation log- -
Epo=(8724/T)—9:1293 log 7--0.00308 7--18.412 fits -
results obtained at'225°,250°, and 275° and 3 atm. for -

" 4-55 hr, 6ver a Cu-Zn catalyst. N .
2458, . Activity Coeflicients of Gases.  Appli- -
.+ cation to Calculation of Effect of Pressure on Homo-
.- geneous Cheémical: Equilibria:and to Calculation of
- Integral Joule-Thomson Effects. -Ind:. Eng.‘ Chem.,,... -
- vol. 27; 1935, pp. 577-581; Chem. Abs., vol. 29, 1935,. .
p: 3900. Coo- S R o
" Use of Newton’s curves. of activity coefficients in.
“ealculating -cheiical equilibrium ‘constants is illus- -
‘trated by application to the synthesis of NH, and-of :
MeOH, A simple approximate methed of calculating
the temperature drop on isenthalpic expansion of a gas
is given; specific-heat data dnd the activity coeflicients
."are used. The results of both types of calénlation are
' -.compared with experimental data.. : . .
.+, Newroxn, W. L. See abs. 855.
Nipavasgur, M.

‘Sce abs. 2419, 2420, 2425, 2426. -

. 2459. NicHOLSON, E. W., Morsg, 1. E.; Axp Haroy R. L.

- Fluidized-Solids Pilot Plants. Ind. ‘Edg. Chem., vol.

applied commercially. for .. .




40, 1948, pp. 2033-2039; Chem. Abs,, vol. 43, 1949,

p. 1613.

Main commercial application to date of the fluidized-
solids technique has been in the field of catalytie
cracking of petroleum oils. Due to its extreme flexibil-
ity and versatility it will undoubtedly be applied to an
increasing number of processes. - The technique is par-
ticularly adaptable to mixed-phase (solid-gas) proe-
esses requiring the addition or removal of large amounts
of heat, especially where isothermal conditions are de-
sirable, ‘The fluidized 'solids may be catalysts, re-
actants, inert heat-transfer mediums, or adsorbents.
One of the most interesting new developments is in the
field of hydrocarbon synthesis and commerecial plants
employing this fluid technique are being planned. ‘The
steps necessary for the practical design of a pilot plant
utilizing the fluidized solids technique are presented,
An apparatus which has been used for fiuidization
studies essential to unit design is illustrated. The
translation of data obtained in such equipment to the
design of reaction vessels, circulating equipment, gas
and solids inlet distributors, solids recovery, etc,, is
outlined. Methods - of measurement ‘and control of
temperature, pressure, solids flow rate and space veloc-
ity are discussed. ' .

2460. NICOLAT, J., D'HONT, M., axD JUNGERS, J. C. [Syn-
“thesis of Methane Fronr Carbon Dioxide and Hydro-
.gen Over Nickel.] Bull. soe. chim. belg., vol. a3,

1946, pp. 160-176; Chem. Abs., vol. 41, 1947, p. 4699,
Kinetics are compared for-the hydrogenation of CO

and CO: over Ni in the pressure range 0.1-1 atm. and .

temperature range 180°-300°. ‘Kinetics of the CO-H.

reaction indieate that H. is feebly adsorbed, CO strongly .

.adsorbed by Ni The velocity is not significantly af-
- fected by-the presence of-the products. -Reaction ig -~
. mmore rapid when D: is used in place of H... Kinetics
of the CO-~H: reaction indicate that both reactants.are
weakly adsorbed, the produects retard the reaction and
D: behidves exactly like Ho.. Hydrogenation of CO is
. slower and has a higher activation energy ‘than that
of CO:. When a mixture of CO and CO: is hydro-
genated, the CO, very strongly adsorbed, reacts com-
pletely fivst, the CO; then reacts more rapidly.
2461, NicoLsl, J., MARTIN, R., AND JUuNGERs, J. C. [EKi- -
netics of the Hydrogenation of Benzene.] - Bull. soc.

vol. 44, 1950, p. 419, . P
. The reaction cyclohexane-+ CO=benzene-CH,+-H.0
.- is thermodynamically favorable hut does not go well
- over”Ni. - Since CO is-readily hydrogenated, it-was =
desired to observe the dehydrogenation of cyclohexane -,
(1), but this is limited by. equilibrium at some of the
- temperatures of interest, so. the reverse reaction™of"
hydrogenation of benzene ( II) was studied at 60°~330°, -
.. -The catalyst was prepared by reduction of NiCOs ‘de-
- posited . on " kieselgubr. -Data obtained - in. a -statie.;
.- System are presented in curves. At 70°-130° the -
.. hydrogenation produces (I) and has an aetivation
energy of: (IT) -keal, At 150°-250° it. is’ complex,
. Above 250° the product is CH, (III) and the activation
- - energy i 45 keal. - Thus at low temperatures there is
... an:additive adsorption, of (II), whereas at high tem- "
- peratures there is.a dissociative adsorption to producis ..
.- that are hydrogenated to (III). The orders of reaction
in H and -(II) are fractional; -about 0.5 in -the low- -
' temperature region. In the region _of formation of
(IXI) the order is first in (II) and negative in H.,
-When (I) iis tréated in H. at 260° there is first dehy- -
drogenation to -(II) and then production . of (III).
The hydrogenation of (II) inthe Dresence of various |
gases was observed; (I) did not inhibit at low tempera-
tures, and (IIX)- did not inhibit at high temperatures, -
The adsorption of CO.was stronger than that of (II), .-~
~and CO was hydrogenated first. Adsorption of CO:
", Was about the same as that of (II).. MeOH was not

. ; '2468, NIENBURG, —. [Transforration of a 7S'y1‘1theti

.. -thése from  unsaponifiable matter by.the boric aci
.+ ester method. Separation and fractionation proved i

~chim. belg,, vol- 57, 1948, pp. 553-574; Chem. Abs.,

-+ - Differences between corresponding fractions of oxi

.-+ the -high-molecular

. oceurs which is inherent in the ma

--or acids were. obtained.
--carried out:with :olefins: from first-running keton
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" strongly adsorbed and below 160° had no effect, whereag %

at high temperatures it was decomposed and then COR-
verted to (II1). The hydrogenation of mixtures of Co -

and (I) at 250°-280° showed first hydrogenation of CQ, .-

then dehydrogenation of (I) to (11), then conversigp - -
of (II) to (III). Thus CO does not aid in the dehy. > .
drogenation, for it is adsorbed more strongly and iy .
hydrogenated first. The effect of CQ: is similar though

less marked. In mixtures containing CO, (I), ang "’

MeQH at 250° the first reaction was decomposition of -

the MeOH. Failure of the desired transfer of H; from
(I) to CO is caused by 2 effects, First at temperatures
above 180° where CO can be converted to (111}, (11) .
formed is destructively adsorbed and the catalyst ae.
tivity is lowered by carbonization unless much H, is .
present. Second, CO is preferentialliy adsorbed and
keeps (I) from the catalyst. X
- 2462, N1ELsEN, H. Oil From Coal. Gas. Jour., vol, ¥4,
1926, pp. 591-592, 650-653, 732—734; Chem. Abs., vol,
21, 1927, p. 2371, ) P
_ Processes of low-temperature carbonization, the
Bergjus process, and Fischer's Synthol process are com- -
pared from the point of view of the economie conversion
‘of coal into oil. Emphasis is laid on the importance
of produeing a primary oil by low-temperature carboni-
zation. The Fischer-Tropsch. Synthol process (abs, ;
' 1015) is discussed, and it is concluded. that the most
efficient method at present available for conversion
- of coal into oils eonsists in (a)- low-temperature car-
,bonization in the Laing and Nielsen retort, and (%) use
of the coke as a source of water-gas and conversion of
the latter into Synthol. .

Olefin Into Oxo-Aleohols.]- FIAT Reel R-20, frames
T T571~7580; Dec: 80, 19413 PB 78.564, - T

.. Report from the I. G. Farbenindustrie Ammonia Lab- .2

oratory, Oppau, deals with tests on conversion of syn- i

thetic olefins into Oxo-alcoliols and on separation

-~ be difficult and incomplete. - The essential result is:
that 309 of the olefins and the alcohols derived from
them show a branched structure. - Numerous tables are.
presented. ; - - : B

2464. ——."  [Cracking of High Molecular Parafin

and Oxidation -Gatsch.] - FIAT Reel R-20, frame:
7600-7614, Mar. 9,1942;PB 73,564, . - .

{dation" products ‘obtained either. from “high-molecular j%
parafiin or from medium-pressure parafins are.’dlg
cussed and shown in tables. The fraction derived from
paraffin ‘is -considerably inferi
It is thought that structural change, such as cyclization; i}
! ! terial itself or whickl
takes place during te cracking process. . o
2465, Nikngume, H. J. [Work on the Oxo “Reaction
1940-1944.] BIOS Misc. Rept. (in' German) 118;
1947, Appendix-I1,-16 :pp;. i1 ¢

1946, pp. 30-47, PB 91,685, i I
Changes in constitution brought about .by the OX0
Treaction were examined with pure olefins such as cetené
d dodecylene. - Independent of the purity of the i
tial -olefin, a large number. of -isomeric Ox6. alcohols:s

Fischer-Tropsch synthesis olefins, di- and tri-isobuty

Special Oxo reactions were /i

T e LIRRATURE-ABSTRACTS - e el o

using the Oxo reaction and starting with iso-
gglgw%ienz, terimethylethylene, 24-dimethylpentene-2; di-
isobutylene and tetramethyleth}:lene. It_ was foqm'i’
that these compounds avoid an increase in l_n:_amchme
by a @double-bond shift which precedes addition. In
contrast to the Oxo reaction, 1,3-dioxanes give with
tetramethylethylene, trimethylethylene and 24-dimeth-
ylpentene-2, the desired highly branched primary alco-
hols after hydrogenation. The oxation of propylene
was intensively studied in a trickle (Riesel) apparatus,
and a sump-phase apparatus was de_veloped to handle
5 1. liquid propylene/hr. Proprlene yielded equal qu‘an-
tities of normal- and isobutyl-al.dehyde and the corre-
sponding alcohols on bydrogenation,
NIerHAUS, H. Sec abs. 2043. . P t”
. Nurasex, W. [Gasification of Wood and Pea

Mgsith Specialy‘Reference to the Pl:eparutlon of §yn—

thesis Gas.] - Suomen Kemistilehti, vol. 10, 1934.‘ A,

pp. 87-40; British Chem. Abs., 1937, B, p. "-’1'{'

Destructive distillation of dried wood shavings at
540° gives a large amount of tarry matter. ThlS'CﬂI& )
be eliminated and more volatile hydrocarbons obtained
br passing Q. into the retort, the OXI'(lﬂthB be'mg
adjusted to give the maximum CO: H: ratio for conyer-
‘sion into Kogasin, o
2467. . [Synthesis of Liguid Fuels and Lubricat-

ing Oils} Suomen Kemistilehti, vol. 10, A, 1937, pp. ...

7-9; Chem. Abs., vol. 31, 1937, p. 2773. '
Brief survey. . I 4 ar
468, NIxITIN; N. L~ [Absorption o Hydrogen and Car-
? bon Dioxide'by Pyrophoric Iron, I\wkel,_rmd Cobalt.]
Jour. Russian Phys.-Chem. Soc., vol. 58, 1926, pp.
" 1081-1094; Chem. Abs., vol. 22, 1928, p. 8.

-Finely- divided Te, obtained by the action of H: on

the carbonate at 513°-525°, adsorbed .H, at —185°

. according to the equation a=pgp*/".- No adsorption was

observed at —80° and --16°, Whi}e at-830°-the’ gas .
diffuses through Fe.. The ﬂd'sorptlon isother‘pl’of Ni
'at.19° is parallel to the axis of pressures-showing com-.

. pound- forination, -No combination occurs at —185°, -

since the corresponding isotherm begins at the origin.
The 336° curve crosses that for 19°; its lower portion
‘répresents the dissociation of the Ni and H: compoundﬂ.;_ :
The above equation holds for Fe and CO. at 18%.
(1/7=0.207). . Readsorption, ' after evacuating the
system at 500°, was much smaller although similarly.

. represented by 4 straight line; a slow Teaction oceurs

at'500°, Ni adsorbs little CO. at 14° and 335°; the
gas is only.partly recovered by evacuation. Ex;mt;g
results were obtained with Co prepared at-340° - A

‘adsorption isotherm for-CO: 4t 14°. Co lies between Nx
“and Fe 'ds an adsorbent of CQ. -+ - - . "Ab
2469, - . [Aydrogen and Carbon Dioxide Absorp-
tion - by Psrophb_ri?:. Irom, - Nickel, -and-. Cobalt.]

Chem. Abs., vol. 20, 1926, p. 3255. . d '
Experiments were carried out to -
dsox%etion and -solution of H..and CO: by:pyrophorie

A specially constructed apparatus for thisis Illu_strated
'n‘dpdescriybed'. > Finely divided metals were obtained on -

onates with He, the reduction temperature being kept
cat 525°$for Fe an’d at 850° for Ni and Co. ‘Thg f.;ollowmg ‘
results were obtained: For 5 gm. Fe the maximum H:
‘adsorption at —185° and 667.mm. pressure was 8.3_ cC.
- At —80° 'and '16° there was virtually no adsorption,
while at 380° and 500° there was again a larger adsorp- ‘
“tion. The results obtained at different pressures ex-

> ‘hibited in .isotherms show ap -adsorption curve at

s L : 0 CUIve av.
—185°, following . Freundlich’s “equation: a=gp'/",
where g8 and /" are determined constants. A proof for
“the application of this equuﬁon:is the straight line ob-

* ‘was able to adsorb gases. 4.454 gm. adsorbed at 15°,.

sample reduced at 525°-550° -exhibited a continuous

Ztschr. anorg. Chem., vol. 154, 1926, pp. 13%14_3; B
etermine the

Fe, Ni, and Co at different temperatures and pressures. ~

low reduction, in about:30 hr., of the respective ecar-:.

' guality of the MeQH. .

ined on plotting log a against log 2, th_e tnngent to
ttil:eanglepbet\\'egn this end and X-axis being "/".
That surface adsorption and not solution oceccurred at
—185° was proved by the easy removal ofgthe H. on
evaluation, while the H, taken up at 400° could be
removed only by beating strongly. The re§ults ob-
tained with Ni and H. at —185°, 19° and 336 shOWed:
a meximum adsorption at 336°, which was 3.8 cm.
for 5 gm. Ni at 7149 mm. pressure. The isotherm for
19° exhibits a straight line parallel to the X-axis
and points to the formation of a superficial layer 95
Ni-H. A similar formation is not present at —185
inasmuch as the isotherm starts at the O—point of the
coordinate axis. The isotherm for 336° starts below
that of 19°, because the loose Ni-H compound dis-
sociates at higher teémperature and lowe: pressure.
Fe had a strong tendency to adsorb CO, 1 vol Fe
taking up 35 vol. CO. at ordinary tempef‘ature and
pressure and 2 times. as much at ——-80": Ni adsorbed -
virtually no CO: at 335°. The application qf Freund- -
lich’s equation for the CO: adsorption by Ni at lower :
temperatures was not safe because of the small values -
obtained. The results with Co and H: were all uncer- -
tain. Adsorption values for CO: and Co were found;
betsveen those for Fe and Ni. 5 gm. Co adsorbed 13 ¢cm.’ :
CO- at 14% and 760 nim. pressure. : -
2470. NixrTix, K. 1., axp Smarxov, V. I. [Adsorption

"of Gases by Finely Disintegrated Metals.] Jour. .

Russian Phys-Chem. Soc., vol. 58, 1926, pp. 1095~ -

1100; Chem. Abs., vol. 22, 1928, p. 1074,

-Adsorption of Hz, CO: and NH; gases was investigated.

" The following powders were used: Cu, Pb, Fe, Co, Ni,
" Nj-Al.O; mixture and Ag.

Pb and Cu powders were:
btained by redueing the basic con.npounds, Ag was
gbtained’ rom “the “silver gel, which' was dried in..
‘vacuum.” Virtually no adsorption could benoticed with -
Pb or Cu powders; this is probabdly due to regrystllla- ‘
tion of-metals- daring the process.of reduction.. Ag .

adsorbed only. a small amount of Hs, ~considerably’ :

-more of CO:. 5.512 gm. adsorbed 13.9 cc.-of CO: (con-
\'e(::t?ed .to, 760 mm. and 0°) at —81°.. Ifyrophq_n(':_ Fe: :
adsorbed 11.5 ce. NH; at 97° and 158.6 mm, and 33.7 cc..
at —18.2° ‘and 556 mm. No adsorphon -occurred at
higher temperature. - Co adsorbs 10 times less thaq Fe.
Ni powder did not adsorb any gases except when mixed
with ALO;. A mixture of §2.4% Ni and 17.6% AlO:

760 mm., 190 ce. NH;; at —18.2°% 769 ‘mm., 281 ce.
After heating and applying vacuum, this mixture was'
freed from NH,, gas and used again for the adsorption

'0f *COz - At 15° and’ 760. mm. 15.9 ¢c. CO: gas-was:-
adsorbed. AlOs without Ni; 4.6338 gm., adsorbed at.
15° and 760 mm., 168 cc. gas. H: was not adsorbed

by ALOs .. . ... . . .

2471, Nrxroix, V. A [Effect of the Conditions of Syn- -

--thesis-on the.Quality of Methanol.] - Jour. Chem.
»*Ind. (U.;S, 8. R.), vol. 12, 1935, pp. 1233-1236; Brit-
.- ish' Chem. Abs., 1936, B, D..404; Chem. Abs,, ‘vol. 30,
11936, p. 2170. . . . : @ - 6700 1,‘20 o .
- 'sts -containing . more Cr. than 8ZnO- 1205
biv(Jenltgl-gir afﬁounts ‘of byproducts'in synthetic MeOH:
Cbrhe quantity of H:O and higher molecular compounds ..

formed is increased as the-temperature is: raised._
- %”ien the rate of passing.the gases over-the catalyst; -

is increased, thé formation of aldehydes, ketones, and-

isétlel;?s decreases more rapidly than that of acids. If

‘the ratio of H::CO is not ‘2, more byproducts ,arev’ y

formed. Inert gases act-as diluents and lower the

‘2472, <" [Byproducts of Methanol Synthesis.] -
24Org. Chemn. Ind. (U. S. S.R.), vol._g, 1936, pp. 382-
. 887; Chem. Abs., vol. 31, 1937, ». 1759. .

" Study of theé properties of all combinations of binary

systems of. iso-BuOH, iso-BuOAc and ¥H,0 includes '
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mutual solubilities at various temperatures, equilib-
rium_ of liquid and vapor phases, azeotropic mixtures,
density and n. The experimental results are tabulated,

graphed and discussed. With increasing temperature - °

the solubility of iso-BuOH in H:0 decreases and that

of H:0 in iso-BuOH increases. The azeotropic mix-

ture is composed of 68 mol. % of H:0 and 32 mol. %o

of iso-BuOH.

2473, - - . [Byproduets of Methanol Synthesis.
IL] Org. 'Chem. Ind. (U. 8. 8. R.), vol. 3, 1937, p.
364; Chem. Abs., vol. 81, 1937, p. 7040.

Boiling points of mixtures of PrOH with H,0 are

tabulated and graphed.

2474, [Treatment of the Byproducts From the
Methanol Synthesis. IIL] Jour. Chem. Ind.
(U. S. 8. R.), vol. 14, 1937, pp. 993-996; Chem. Abs.,
vol. 82, 1938, p. 1647,

Isobutyl acetaté prepared from the iso-BuOH in syn-
thetic MeOH can be dried by neutralizing with Na.CO,
and distilling into a continuous separator, or dried -
over CaSO. The higher-boiling oil from the MeOH

is best-dried by salting out the NaCl and drying over -

Ca0 or CaSO..

2475. [Paper of D. A, Pospekhov on the Role.
of Copper in Methanol Catalysts.] Jour. Chem, Ind.

(U. S:.'S. R.), vol. 14, 1937,-pp. 1229—1230‘; Chen, -

Abs,, vol. 82, 1938, p. 911 )
Criticism of Pospekhov’s paper (abs. 2724).

- 2476, [Purification of Crude: Synthetic Meth-
anol by Oxidizers:.] Jour. Chem, Ind. (U. 8. 8. R.), |
vol. 14, 1937, pp. 1067-1072; Chem. Abs., vol 32
1988, p. 484. - .. = N ~ :

U

]

-Addition' of KMnO;-to Erude MeQH and réétiﬁcarion S

to.75°. gives a pure distillate. CaOCl: and K:Cr:O;

-+ 'are not quité as satisfactory oxidizers. Fe and'Cu in’ ..
. the crude aleohol ‘increase the rate of oxidation .of .°

-impurities. .

See abs. 892, ;
Nizzsow, K. T. - See abs. 186. .
 Nismipavasur, X, 'Sce abs, 2205.

NisHIo, A, See abs. 1873, 3468.

.o oL, NISHITAMA, Z. See abs. 1484, . .. .. .

'2477. N1ssaN, A, H. Thermal Catalysis of Carbon'-

Monoxide and Hydrogen to Produce Hydrocarbons .
and Oxygenated Organic Compounds. -Oil Gas Jour.,"

. vol. 87, No. 10, 1938, pp. 49-50, 55; No. 11, 1938, pp. ...

7. 89-90, 93, 96; Chem. Ind., vol. 43, 1939, pp. 281; 283,
- 284; Chem. Abs., vol. 33, 1939, p. 7525. T

Discusses economic value and techinical applications =

.of the bydrocarbons and oxygenated compounds
“formed. :
““MeOH and higher alcohols can be obtained, Funda-
mental thermodynamic and catalytic conditions for the

PR production of hydrocarbons are dealt with in some de- -
- tail and the conditions necessary for their successful = -
"technical synthesis are-reviewed. 'Examples of the: -

~properties of the-products are given, and the erection:
of - commercial-seale ‘plants is discussed from the
.. economie viewpoint. = . | R T
< U NissEN, B HL 866 absos o - ol
2477a, N1sTLER, F. [New Methods for Producer-Gas
! Generation From Bituminous Coal.]  Gliickauf, vol.
e 88,%952,‘ DD. 346-349; Chem.. Abs., vol.' 46, 1952, p.

2T

Special slagging-gas producer for manufacturing a

-cheap-gas from coal dust’is deseribed. The gas is simi-
lar.fo blast-furnace gas with a gross heating value of

*. about 1,051 keal. per. mJ,. This producer should.be

- well adapted for use with a steam-O, mixture for gen-

- eration of synthesis gas. s - . )

2478. NirzscEMANN, R. [Oxidation of Carbon Monox- - ’

lations based on the reaction CO--H.0=H.}CO T
10,400 cal. + HEO+

2479, NIT2SCHMANN, R., axp Lipxa, H.
. and Equilibrium Relations of the Reaction CH,

2480, .-.\'91'0N, C. H. " Synthetic Fuel From Peat. Ind,
, Chemist, vol. 17, 1941, pp. 304-306; British Chem,

glgntﬂto_ vield a synthesis gas with the proper ratio of
The ne.ces.sar,v heat for operating thie regenerator (95
B.-t. u.) is supplied 45 B. t u. by the waste gas from
the Fischer-Tropsch plant and 50 B. t. u. by burning
peat. The cost, with peat at RM7/ton, is RM 0.34 per
1,000 cu, ft. of synthesis gas. L . .

2481. Novix, H. [Synthetic Production-of Oils and
.. Methyl - Aleohol.] )
48-51: Chen. Zentralb., 1927, 11, p. 1819,

are described. - It is pointed out that, at present prices

- the -use-of MeOH in motfors: is not practical. FEE

2482, Novixov, I,
. Processes Under High Pressures.] Novosti Tekhniki,
1939, No. 30, pp. 36-87; Khim. Referat. Zhur., 1940,
No. 6, p. 188; Chem, Abs,, vol. 86, 1942, p. 4789,
Bxperimental plant of the Academy of Science of

_ (NH,, MeOH, etc.), cracking, hydrogenation, ete. The
autocl_nve,_consists of a.reaction.chamber within an -
electric oven. The pressures on both sides of the walls
of the reactor are regulated by passing out. the ex~
cess - gases . through . valves in 'the- reactor and. the .
oven. “With"a 500-atm. ontside presstre for the reac
tor, innmer working pressures of 800, 1,000, and 1,200« %
-atin,, with corresponding working temperatures of 800°
700", and 600°, respectively, are possible. ' :
2Ag.aN0\vorxr, H., ANp Juza, R,
- -Hydrogen.] . Ztschr, anorg. Chem., vol::253,.1945, pp
109-112;.Chem. Abs., vol. 43, 1949, p. 2883 ' i
- - Pogsibility that .in different. preparations - of Co. by:
‘reduction, the Co may have thé hexagonal structure ors
the hexagonsl- or cubie-close packing has been con:
“firmed on the; basis of energy relationships. , . -
.2484, Noves," A. A/, aNp SwmirH, L. B. Dissociatio
" ‘Pressures of Iron Nitrides. Jour, Am. Chem. So
_.¥ol. 43, 1921, pp: 475481 ; Chem, Abs., vol. 15, 19!
._Equilibrium. conditions of the reaction between Fe,;
NH,, solid Fe nitrides, and H: at 460° are determined. s
The ‘equilibrium’ constant given by the expressions
(pNmE3)*/( (pnf)' was found to vary with the proportion,
- of N present in the solid phase. . Thus with in¢reasing;
N'-content this expression remained constant at the:
. valpe1.0-until the atomic ratio N : Fe becam

Reviews various reactions’ by which CH,,. .

ide by Steam.] Metallborse, vol. 20, 1930, pp. 5-8 . |
118-120; Chem. Abs., vol. 24, 1930, p. 2365. o
Equations and table of constants involved in caleg. '

Sce abs. 260, 261,

[Volumetrie
H:0=2CO+-3H..] Metalllirse, vol. 19, 1929, p. 1014~ b
1015; Chem. Abs., vol. 23, 1929, p. 3611.
Bquations, tables, and illustrative problems. R
Nouorr, H. See abs, 1683, 1684, 1685, 1687, 1688,
1689, 1690, 1691, 1692, 1692, = " .
Nosori, H., axp Kawar, S. Manufacture of
Fagty Acids by the Oxidation of Paraffin. XXIII,
Qx1datxon of High-Melting Paraffins. Sce abs, 1696,
Nogvemr, M. -Sce abs. 1684, 1685, 1688.

Abs.f"1942, B, p. 70,
Peat is completely gasified in a Pintsch-Hillebrand

:2 at.a gas-making efficiency of over 69¢;.

Chem. Obzor., vol. 1, 1926, pp.

Processes of F. Fisclier, G. Patait, and E. Audibert

" .odd numbers of C atoms between Cu and Co-

" 2487, OpERFELL, G. G.

[Apparatus for -High-Tem;ieraturé

S. R. constructed an autoclave for syntheses.

[Cobalt Reduced in ¥
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i ormation: Ist, of a nitride of small N
géﬁzsxt,thgerfhaps FeXN; then eith_er of a metastable
pitride, such as FeN in solid solution with the ls'g one,
or of 2 separate metastable nitrides, such as FeN and
FeN as separate solid phases; and, ﬁgally, of a stable
nitride, probably the well known Fe,N. By combix‘uxig
this equilibrium constant with the constant (;[H?\;)_ /
pne(pm:)* for the formation of ammonia, the dissocia-
tion pressures pXN: of the nitrides in the various sotid
phases were computed tobe 20,000, 102,000, 590,000, and
41,000 atm., respectively. i o

Nury, G. Influence of the Disappearance
24gti}£‘()3nagnetism of Nickel Oxide on the {E}pemlgz})l
‘Activity of This Oxide. Compt. rem}:. vol. ..Zf:_;i’, 1952,
pp. 946-948; Chem. Abs., vol. 46, 1952, p. 10723.

.\ BEﬁnxssn, K. [Utiiization og Synthetic Fats in
MEﬁe oHum:m and Animil Orgamsm_.] Ztschr. ges.
esptl. Med., vol. 114, 1944, pp. 60-74; Chem. Abs.,

' vol. 44, 1950, p. 2615.

Fatty ncids, obtained in the “Pischer-Tropseh syn- ©.

thesis, were nearly saturated and contained even and

an average of 6.5%, in dogs 7.9%, of a simple dose- of

- fat was found in the feces; %4 of it was in the form of

tty acids anad soaps. - The blood-fat level rose‘to
fa.r;‘:nfxaixﬁum in men and dogs 3 hr, after feeding. The )
blood ketone bodies increased 95 and 100% 1.n J})el%
and dogs, respectively,:the max:mum‘_bemg 1eaf ‘\101( N
some time affer the maximum fat valie. The alkali:

‘well tolerated as the natural ones. .

0il Gas Jour., vol. 44 No. 32,

-the . United Stat
the Unite as Age, vol. 96, No. 13, 1946, pp.

~ 19435, pp- T8
. 12-15, O .

- Gas Assoc.. Monthl
" 487 'Nat. Petrol.
1946, R, pp. 46-5

¥, vol, 2§, No. 11, 1946, vp. _7-13,'
‘ews. Tech. . See., vol. 3§, No. 1,

T T- T 78; Min.
- pp. 158, 160, 164, 166, 168, 170, 174, 176, ItS‘,’
Tha Met., vol. 27, 1046, pp. 165-172. _
Paper read before the Chicago section of American

itive position of natural gas with respect. to
ggllp:;lsx raig material for Fischer-Tropsch type proc-
-ésses in the (f‘g)ited St
ics, efficienci i a1l
esce?:'g’sm(()!g’coul and patural gas available. It is gen--
erally agreed: that gasoline from dry natural gas as a
starting material is cheaper to produce than the same
product from coal as the raw material. - For example,

1,000 cu. ft.,, the cost per -

)} is

the price of coal per ton would need to be about $0'77,;

on tll)le basis of 1,360 Ib. of coal per bbl. of gasoline:
.gOn the other hand, the synthesis process using natural
e

'2as. will' not be able.to compete with p.re'sent,;'e.ﬁneryﬁ
;methods -utilizing crude petroleum until the price of
g Lé‘:{}cl’\lde reaches about $1.75-$2.00 per. bblL The success-

. commerciél -development- of. -the Fischer-Tropsch:

inereased rapidly, namely; to 5.2 for N: Fe: . :
to 80 for N:Fe=1:4.9; and finally assumed the much.
smaller value 2.1 for N: Fe=1 i

:2.6. These results in~

Process should Jead to.its intégration with the hatural
gasoline industry, with which it is complementary in
that it affords anoutlet. for residual gas and for dry
gas without a pipeline market and with ‘the npatura
‘gas fuel industry with which it promises to compete.

-Furthermore, the process is ‘of'co,nsigierable econ’ox'nic,_ -
importance to the chemical industry in its application *-

0 the synthesis of many chemical products.
"2488, -

. magnetic method.

0]

In man

. ket as: .
reserve was not affected. - The synthetic fats were as - . bie markets for natural ga ,

Utilizationof Natural Gas in. '
No. 1, 1946, pp. 25-29, 55-60; Am. "~ the Liquefied -Petroleum - Gas Association.
, No. 1, 1946, pp. 25-2 ]

. Pefrol. Refiner, vol 25, No. 1, -
1946, pp. 94-104; Petrol. Eng., vol, 17, No. 4, 1946,

“Institute of Mining -and Metallurgical Engineers. The.

tes will‘depend upon the relative .
es of utilization, and over-all re-

. “Reserves of Natural Gas. - Oil Gas J’oul::, .
vol. 47, No. 46, 1949, pp. 118, 322, 125,126, 129, '133,’131. .

Amount of reduction of NiO im 2 br. in H: at tem-
peratares 200°—425° shows maximum at 2&:" anq 350
and is essentially zero. in the ranges 300 -340° and
355°-400°. The metallic Ni formed is estimated by a-
The 265° maximum may be relatid

dilation anomaly in NiQ. The general low rate
;:g ttllllee 300°—400° range appears related to the Ioss of
antiferromagnetism of NiO in this range. '_l‘h'e sharp
maximum at 350° appears related to the Curie point
of Ni.
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. See abs.. 1060, 1061.

NusseaUM, R., Jr, axp Frouics,-P. K. Cata-
Iysts for Formation of Alcohol From Carbon Monox-
ide and Hydrogen. VII. Studies of Reduetion of
Methanol Catalyst. See abs. 1103a. .

As of January 1, 1949, the total proved reserves of
natural gas in the United States amount to 174 trillion
cu. ft. or about a 37-yT. supply based on consx.]mptu‘m
in 1048. It is expected that further exploration will

. .add-materially to this figure and that such additions,

plus an everchanging competitive fuel picture, will re-
sult in adequate natural-gas supplies for many years
to come, The uses and probable development along
chemical lines are discussed, and the conversion. to
liquid fuels by the Tischer-Tropsch synthesis process

. is reviewed. It is not believed that the peak synthetic-

ine production from natural gas will ever amount
tt;gslgl(;r: {)han 4. minor proportion of the total gasoline
- supply of the Nation, because of the many other profita-
2489, OBERFELL, G. G., AxD THOMAS, R. W. Picture for -
Tiquefied Petroleum Gases,  -Oil Gas Jour., vol_.,4u. B
7 "No, 5, 1946, pp. 60-6L. - - e e e
.Qondensed paper presented at the annual meeting of
3 ‘ A recent
development . that - enters the - liguefied-petroleum-gas

. picture is the so-called Fischer-Tropsch process, which' ..

uses natural gas as raw . material for the production

of heavier hydrocarbons. . The production of gasoline’ . :-.

and other products by this method may yield sizable

. ~.quantities of GHi and C;Hs. . Therefore, installations

of this process for the production of petrolenm products :
are not expected to -diminish- the overall supply of
liguefied petroleum gases. -; T fA1
‘2490, OpeRHOLTZER; J. E. Natural-Gas Industry of Al-' -

“berta, Canada.' Coke and Gas, vol 11, 1949, pp. 55-58.

.. Alberta has large reserves of natural gas. The gas v

i ximately 909 CHi and has a. hedt value of ~
;sb;\?f{,%ﬂo B.t.u. pe?cu-. £t. Available reserves are in- -
creasing faster than’consumption. ,.'I.‘he productx_onvqf
synthetic gasoline by the Ei;cher-rropsch process: is .
worthy of serious ‘consideration as related to the re-

- 'sérves of both conl and patural gas.. The production

of.a wide range of chemicals and plastics is also a .~
. -foture:possibility. - .o et

: OnLAD, A, G. [Sce abs..2285, o vl

491, OBoLENTSEV, R: D, [Research-on Isomerization. ,
"-?'44;&{" TLiguid: Normal Aliphatic- Hydrocarbons.] - Jour. . -

" Gen, Chem. (U. S.’S. R.), vol. 16, 1846, pp. 77-034
. 0. 0. P. Co.-Survey Foreign Petroleum pltertllture:.:
_Trapsl, 634,1946. .- 7 - 0 .

sisted of & mixture of paraffins (635 wt.-%), olefins. .
.. {20:6%), and aromaties (15.9%), was used. The cata-

1yst was a fused mixture of AlChL with other ‘salts..

The synthin was first hydrogenated over Nitoa EBr E
.no.'of 0-1 and the product freed from aromatics with-

. fuming H:SO. to & negative formolite test. - The result-.

" ing mixture was fractionated a::[d r_efmctxonated in

- laboratory distillation columns, yielding finally: abo‘ut».[,,

- As one of the starting materials, synthin, which con--
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10 1. of concentrates containing normal hexane, heptane,
and octane. Their content of branched chain hydro-
carbons was within 8-12¢,. ‘Many fractionations of
these concentrates gave the normal paraffins desired
in 94-97% concentration.

2492, OprYADCHIKOV, S. N, axp MARUSHKIN, B. K.
[Investigation of the Fluid Catalyst Process.] Nef-
tyanoe Khoz., vol. 24, No. 11, 1946, pp. 36—45; Chem.
Abs., vol. 41, 1947, p. 3946.

Laws relating to the behavior of finely divided solid
particles in conditions simulating the fluid catalyst
process were studied on models made of glass, by using
fine sand suspended in a stream of water. Data ob-
tained on the particle concentration (in gm./cc.) and
the height of the fluidized layer of sand of different
sizes; at various water-feed rates, gre given in graphs.
It is shown that the pressure losses are directly pro-
portional to the weight of the particules in the fluidized
layer. In a system with continuous cireulation of the
catalyst from the bottom towards the top, the concen-
tration. of the catalyst at various levels of the reactor
can be determined by measuring the pressure gradient
at the different levels or, conversely, with uniform con-
centration of the flowing catalyst in the cylindrical
portion of the reactor, the pressure loss is proportional
to the height of the layer. . .

2493. -0'CoxNoR, B. Silica-Gel Percolation. Ind. Eng :

‘Cheni., vol. 40, 1948, pp. 2102-2103; Chém, Abs,, vol.
43,°1949; p. 1169. : : :
Discusses use of silica-gél ‘percolation in ‘studring

the types of compounds present in the products of the
Fischer-Tropsch synthesis. “The compounds of similar
- boiling point are separated according to their adsorp-
tion affinity with silica gel. which increases in the order
of paraffins, olefins, aromatics, and oxygenated com-
pounds.. The differentiation.of the 2-latter compounds
is improved by using an azo dye. YN
- "ODE, W. H, Sce abs. 3159, - . ST
2494, OpeLL, W. W. Commercial Possibilities in the
Use of Synthetic Hydrocarbon Processes in the Gas
Industry, . Bureau of Mines Rept. of Investigations
2908, 1926, 15 pp.: Fuel, vol. 8.,1929, pp. 178-187; .
Chem. Abs,, vol. 23, 1929, p. 1245.

Peak requirements demand available gas-generating -

. apparatus, which is idle a.large part of the year. To
~care for irregular demand, as well as to insure inde-
pendence of petroleum products for emriching, it has

- beensuggested that water-gas and -synthetic hydro-
carbon - production be carried out together to give an :
enriched gas. During off-peak demand, liquid hydro-
_carbons could be prepared for motor fuels and for en-
riching requirements of future.peak gas production.

. Enough data are not:available'to determine the appli-

"-cability of this process; purification requirements are’

: uncertain,” and the- commercial “development of the:

; proper type of catalyst has not been studied. :

’ 2495, ———." ‘Possibilities in Synthetic Hydrocarbon
- Processes.. Gas.Age-Record, vol. 63, 1928, pp. 87— -
--41, 48-50; Chem. Zentralb., 1930, I, p..1409; Chen:.
. Abs,, vol. 23, 1929, p. 4553, - -

“."Diseusses commercial and ecoriomic possibilities of -
gas in

making hydrocarbons synthetically from water
some detail. - Gives tables of yields and costs.

- 2496."~———. . Re-Forming Natural Gas in Water-Gas

‘Generators, With Substantially Complete Rlimina--
i tion of Bntrained Carbon. . Buréau of Mines Rept.
-of Investigations 2973, 1929,10 pp.; Chem. Abs., vol.

: 4, 1930, p. 710. S S ' o
:"When steam and a hydrocarbon gas are admitted to

. the- incandescent fuel bed of a standard water-gas

' gernerator, a re-formed gas is produced, which is com-

..prised chiefiy of H. CO, and CH. “When the amount .

- «of steam is too low, C resulting from the cracking of
the hydrocarbons is gntrained in the gas. A higher.

_.BIBLIOGRAPHY OF FISCHER-TROPSCH SYNTHESIS AND RELATED PROCESSES

- efficiency and gasmaking capacity are higher in gen-

- formed gas'is lower.
cinfluencing resulis.

- Winkler fluidized and the Lurgi pressure processes
use finely divided, highly reactive fuel, whereas the
: slagging-type process uses sized furnace -coke.— It:is-

-0 Operating data relative to the 3 processes are pre-

- ‘manufacture of city gas in conjunction with the pro-

2499, Oer Uxp  Komik. ' French Efforts at Self-Suﬂ;i-'

* . 1943, pp. 936-939 ; British Abs., 1946, B, I, p. 123.

-‘from g brown coal contained GOz, 3.05. CuHu, 0.5: Oi

- total S was 0.1 gm. per-100
R m.* - The consumption of:

temperature is required te crack CH, than the higher
- hydrocarbons. The composition of the re-formed gag
can be confrolled, dand the specific gravity and heating
value can be adjusted as necessary. Increased aiyr
blasting (increased temperatures) decreases CH, con-
tent and increases H. The low Hmit is about 10%
CH: and 60% H,, giving a gas of 350 B. t. u. heating
value. Relative amounts of steam and hydrocarbon
influence the H,: CO ratio. The low limit is substan-
tially the sawe as that for water gas, 1.2:1; the upper
limit without entrained C is about 3:1. Less heat ig
required for the generation of a unit vol. of reformed
gas than straight water gas; hence less generator fuel =
is used. Gasmaking capacity is increased materially
by a blgw run. Gives operating data, - :
2497, - . Re-Forming. Natural Gas.
Mines Tech, Paper 483, 1930, 54 pp.
vol. 23, 1931, p. 1038.
When the ignited fuel bed of a water-gas generator
_is blasted alternately with air and both steam and
natural gas in controlled proportions, re-formed gas
_is produced substantially without entrained C, the gas
_consisting of CO, H., and lesser CH,. The thermal

Bureau of
; Chem. Abs, " *

_erating re-formed gas in this manner than in making
water, gas, and the fuel used per 1,000 cu. ft. of re-
Gives operating data and factors. -

2498, —. ' Gasification of Solid Fuels in Germany
by the Lurgi, Winkler, and- Leuna Slagging-Type
" Gas-Producer Processes. Bureau of Mines Inf. Cire.
7413, 1947, 46 pp.; PB 97,778, - - ’
Each of the 3 processes uses O: and steam, and the

‘believed that the Winkler process as now developed
-and the Lurgi process:with: some improvement or. in a.’
.modified form may Dbe used effectively under .certain-
conditions and with particular fuels-in .the  United
States. |This is especially-true with low-cost fuel and

sented in tabulated and summarized form.. Sdme
analysis of O; cost is given, and some data on the

duction of synthetic liquid hydrocarbons are appended.
OEersex, W. See abs. 1965. - -

cieney in.the Provision
- 1938, pp. 587-588.. . ‘ )
"< -Production of liquid fuel'by.coal hydrogenation and

the Fischer-Tropsch processes and the use of gas pro-.
ducers using chaycoal on: Vehicles.. @ " . o T
2500, OrFFENBERG;'W.. [Gasification of Solid Fuels With ;
Oxygen Under Pressure.] Stabl u. Eisen, vol 83,

of: Motor Fuels.” Vol. 14,

_Solid, noncaking fuel |

'own coal, lean bituminouw
coal, gas coke) in a 2

mm. size is gasified in &
cketed reaction vessel by
mixture of superheated steamm and O. at 20-30 atm

-refractory-lined, water-,

-The gas-after cooling is washed with oil and then withy
. H:0, which removes most of the CO: and H:S. Resid

‘ual H:S'is removed by Fe:0: and the purified gas I
-delivered at.20-25 atm. to high-pressure mains. . Th
£as has a gross calorific xalue of 4,000—4,500 kcal. per

m.t, depénding on the reactivity of the solid fuel. Tha

0.1; CO, 22.8; H., 48.7; CH,, 22.6; N, etc., 2.3%; the;
2, and NO was 0.052 cc. pery: i
. is approximately 0.18 m. J
and that of steam 1.25 kg, per m.? of purified gas. Pro-
duction cost is competitive with that of other gasifiea
tion processes. ' : :

Ocarxov, N. . See abs. 2754,

. B

from 16,400
Ni-Fe—Co alloy wire used as a catalyst, i T
ence is caused by the orientation of the magnetic axis
of each magnetic domain from its random distribution.

2501. Qcawa, E., Taps, M, axp

mately 1:2 for several hr., and finally the concentra-

. '21% CO and-40% H. The catalyst was regenerated
" with a Hmited amount of atmospheric O: in-a separate

25008, OcAWA, B, axp MrraTa, E. Catalytic Action

of Nickel-Iron-Cobalt Wire Under Tension on the
Reaction Between Ethylene and Hydrqgex_l. Jour.
Soc. Chem. Ind. (Japan), vol. 45, suppl. binding, 1932,
pp. 386-387 (in English) ; Chem. Abs., vol. 44, 1950,
7,636. . .
Activation energy of the H.+C:H, reaction is ra1§ed
to 17,800 cal. by placing under tension
The differ-

OxUN4, T. Studies of
Catalytic Action by Conversion Between Paya-Hy-
drogen and Ortho-Hydrogen., 'I. (a) Conversion by
Magnetized Nickel Wire. (b) Conversion by Cata-
Iyst for Ammonia Synthesis. Jour. Soc. Chem. Ind,
(Japan), vol. 45, suppl. binding, 1942, pp. 887-389;
Chem. Abs., vol. 44, 1930, p. T637.

At 78°, the activation energy of the o-p-H: conver-

sion over Ni was 3,000 cal. for unmagnetized catalyst
and 6,000 for magnetized catalyst. At 112° the effect
of magnetization disappeared, indicating that the con-
version changes from a magnetic to activated adsorp-
tion mechanism. The same change of mechanism ex-
ists in NH synthesis. .

0GAwa, S. Scc abs. 2299. -

Ocawa, T. ' Sce abs. 1754a, 3176. :

Ocawa, T., KIMUMakL, J., axp Frasaxy, T.
‘Iron Catalyst- for Syntbetic Petroleum: - 1. Some
Characteristic Properties of Iron Catalyst for Syn-
thetie Petroleum.  Sce abs. 8177. .

2502. Ocawa, T., MATUI, A., AND SENo0, H. Oxidation

of Methane. . I. Reaction Between Methane and Fer-
ric, Oxide. Jour. Soc. Chem. Ind. (Japan), val. 41
.193S. suppl. -pp.. 399200 Chem. -Abs., vol. 83, 1834, -
P. 3327. ’ -

27. X . .
- Gases produced by the reaction at 900°, 1,000°, and

-1,100° of 200" g powdered Fe.0s in aporeelain tube, 2.6
‘om, in diameter, heated by an electric. furnace and-,
CH, introduced at the rate of 2 1. per hr. were analyzed | .

at intervals for CH,,.CO, CO:, and H., and the:results
were plotted. At first the reaction yielded CO: and HaQ,
then ‘chiefly CO and H: at'a constant ratio of approxi-

tion of H. increased owing to'the reaetion'CHFC-{-ZH:. 7
At 1,100° after 2.5 hr., the product consisted of about

vessel. Conclusion: The catalyst is suitap}e ‘for the

| Synthesis of (CO-+2H:). LT

2503, .- Oxidation of Methane. /1. Reaction Be:
" tween Methane and Bog Iron Ore. . Jour.:Soc, Chem.:
. Ind.,, (Japan), B Yol. ‘41,)1938, suppl, ' p- 400};‘.Ch.em;“

¢

Abs., vol. 33, 1939, p. 3327. .- R o o

. Bog iron ore (I). (6L5% Fe:0s, 21.1% 8iO:; and
2.9% MnO,) .and. regenerated (I) were substituted fo_r._'
the Fe,0; in the tests made at 1,100°. At the end of 2.5

., about 20% CO and 459%- H. were present in the.
oducts when (I) was used. When a 200-gm. port_xon
I): was completely reduced to metallic Fe (+-im-
ties) andregenerated with a limited amount of
O: (4.2°4.5 liters), less than 5% each of CH, and CO, <
‘Was produced from the start, and the prodtction of [o(e]
and B, was fairly constant at 22-24% .CO ‘and; 58
QO%H: :
2504, Ogawa, T., MaTUI, A., NAGa1, H., AND HIDETAKA,
8. Oxidation of Methane. III Experiment on the
Apparatus Heated by  Internal Combustion.. Jour.
Soc. Chiem.. Ind. (Japanm), -vol. 43, 1940. suppl., DD.
116-117; Chem. Abs., vol. 34, 1940, p. 5627. -

s Mixtures containing’CO and H: in ratio of approxi-
ately 1:2 were prepared by alternately passing, at
"2 rate of 3 m.? per hr., CHair mixtures, which burn to
Droduce a temperature of 1.380°, and C],34= which ab-
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sorbs heat on cracking and lowers the temperature to
1,220°, through a Ni-Cx alloy tube containing a Ni cata-
Iyst (exact composition not given) and ignited Fe balls
made of equal amounts of Fe.0; and MgO. The exit
gas from a typical runm had the following composition:
CO:, 3.5; 05, 0.9; CO, 21.8; H,, 56.5; CH,, 16.3; and
N:, 1.09%. ‘The mount of conversion was increased by
putting Ni-kaolin balls above the Fe balls in the tube.
In a typieal run with this latter arrangement, the exit
gas contained CO:, 8.7; O, 0.9; CO, 274; H;, 56.7; CH,,
3.6; and N., 2.9%. Gives diagram of the apparatus
and tabulates results. It is stated that the process
could be used industrially.
OGDEN, G. Sec abs. 3341

2504a. Qoura, T. Decomposition of Methane by Oxida-
tion., Bull. . Chem. Soc. Japan. vol. 16, 1041, pp.

303-324, 356-367; Chem. Abs., vol. 41, 1947, p. 4,435.

Reaction between CH. and steam was carried out in
the presence of a Ni catalyst under various conditions.
The influence of amount of steam, temperature, and
pressure of the reaction mixture on the decomposition
rate of CH: were studied. The decomposition of CH,
containing O.. CO:. or CO was carried out in the pres-
ence of oxides of metals, Ni, Co, Cu, Fe. and Cr, The
influences of aniount of mixXing gases, reaction remper-
ature, and pressure on the decomposition rate of CH,
were studied.. T )
2505, - TOxidative Decomnosition of Methr=al
 Bull. Chem. Soe. Japan, vol. 16, 1941, pp. 202-273

(in German) ; Chem. Abs., vol. 36, 1942, p. 3777,

53 references are listed for the oxidation or partial
oxidation of CHi o (1) H.0, CO:, or CO; (2) He, CO:,
or CO; and:(3) MeOH, CH.0, HCO-H, AcOH. acetone,
and other substances. Equilibrium data were: calcu-
lated for the reactiom of CH, with- (1) steam, (2) O,
and(8) CO..” ~° T 077 e Lo
; Sce abs, 1651, . - ¢ . [
'2506." OcURs, T, AND HrzDMURA, T, | Reaction Berween ~
* Methane and Steam. Jour. Chém. Soc¢. Japan, vol. - <

60, 1939, pp. 139-148; Chem. Abs., vol, ‘84, 1940, p. -

.2569. . e ! - B

Reaction CH,+2H-0=CO0.4-4H.—38.5 cal. was stud-
jed with natural gas containing CH,, 95.2; C:H,, 1.9;
CO:, 1.6; C.Hm, 0.3; air, 1.0%. - For this reaction a

catalyst is necessarX.. With an effective catalyst the
‘yeaction is- completed at §50°-600°. H:0:CH,=7:10
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is the best.ratio. Ni is the best eatalyst: However, if- N

it is used alone its catalytic activity decreases at higher .
* temperature, 700°, owing to its melting, Addition of :

a promotor prevents this inactivation. - 'With AlQs as -

. promotor, Ni: Al:Os==1:0.025 in 1mols. gives the great-"
“est-activity.* Addition of a minute améunt of -alkali .

“* does not affect the catalytic activity but decreases the.:

durability of the catalyst. . Concentration 6f the cata- -
1yst. 10%, particle size 3—-4 mm.,. contact period of
9530 sece are recommended. - Temperatures below 700°
for the roasting and below 300° for-the reduction give
the best catalyst. - A Ni-Al.Os-kaolin catalyst prepared
according to these observations gave good results in an
experiment lasting 150 br.. ..~ .
2507. Ocura, T., AND IcHIMARU, T Reactidn of Meth-
- aneand Oxygen. Jour. Soc.-Chem. Ind. (Japan), vol. - -
- 47,1944, pp: 540-543; Chem. Abs.; vol. 42, 1948,:p. . -
H., CH, was'oxidized under various conditions. When :
no catalyst was used, CH, and O: did not react below
- 600°. As catalyst, Co was the most. effective and Ni
was the pext, With Co as catalyst, the reaction takes
place- even below 300° when more than 2. times the
volumie of O, is added to CH,, producing CO. and H:O.
When an equivalent amount of CH: and O. is taken,
CO- and H:O “are produced, and a part of the CH.

For. the purpose ‘of obtaining 4 mixture of 'CO and . < .



. .strueture,
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remains below 800°, while above $00° - all CH, is
changed to CO and H. Admixture of N: retards the
re_action, and admixture of H.0 promotes it. YWhen
mixtures of CH, and O: were exploded, the product
was variously CO,;, CO, H:0, and H.. aceording to the
ratio at which CH, and O. were taken. A semi-indus-
trial experiment showed that preparation of a mixture
of CO and H, by suitably oxidizing natural gas is
successful.

- 2508. OcURA, T., axp Nagar, H. Reaction Between
Methane and Carbon Dioxide. Jour. Soc. Chem. Ind.
(Japan), vol. 45, 1942, pp. 170-173 ; Chem. Abs.. vol.
43, 1949, p. 1944,

Reaction of CH; and CO: in various proportions at
500°=1,200° under ordinary pressure in the presence of
Co or Ni catalysts was studied on experimental and
semi-industrial scales for the purpose of finding the
best conditions for obtaining good yields of CO and H.

_-with natural gas-and some industrial waste gages as

raw materials. The reaction was accelerated by using

+ _good catalysts and by raising the temperature, When

- there wasnot enough COq, deposition of C was noticed.

This was prevented by adding steam to the mixed gas.

2509, Omaax, B, Crystal Strueture of . Martensite,
Nature, vol. 127, 1931, pp, 270-272; Chem. Abs.. vol.
235, 1931, p. 2400. ’

Present knowledge of tetragonal martensite is sum-
Tarized; and results of earlier investigators are re-
viewed  with reference to C content and- lattice
dimensions. The author employved Cr-K-radiation and
obtained photograms of quenched steel specimens in
which the line (101) of the tetragonal phase is sep-

- arated from the y-Fe line (111). " Thus, it was possible
to determine the lattice dimensions of the tetragonal

'suggested that the C atoms dissolved in y-Fe do not

. occupy any points of the face-centered lattice Lut are

statistically distributed in the interstices between the

Fe atoms. Seljakow, Rurdumoff, and Goodizow sug- . -

gested that the same might be the case in the a’~phase

o 'but.th'e author thinks this improbable as: the space
available for the C atoms would be extremely small, -

Another probable explanation is that there is a complex

‘ _fuh_sti»tution in such a way that a group of 2 C atoms
_-'1s substituted for 1 Fe atom in the lattice. These com-

pounds have a tetragonal structure in ‘which the C

.. group -is oriented parallel to the tetragonal axis, an
: explgmahon that holds equally well for tetragonal mar-
_.tensite, "By density measurements, it‘is shown that

the assumption of a comiplex substitution of C atoms

) - 18 in good agreement with X-ray intensities. - ‘The only

.. suggested .structure of tetragonal martensite .that ex--
_.plains:the observed density, the increase of volume with : "
_.'the C'content, and the elongation .of 1 ¢f the -crystal-: -

. lographi¢ axes may be described as follows: In -the :

_“'body-centered lattice groups of 2° Cratoms statically '

distributed ‘replace some of the Fe atoms. -The C
atoms are most probably oriented in such a way that

-the axes of the C: groups parallel the tetragonal axis

of the lattice.
2510, — -

" (London), vol. 123, 1931, p. 445 ; Chem. ‘Abs,, vol. 25,

"+ 1931, p. 4502, . .

- - Xeray study of duenched steels conﬁrn{ed thé exist:
-, ence.of the tetragonal phase, the axial ratio of which -
. 'Increased with increasing C content. " From a. con-

BIBLIOGRAPHY OF FI§CHERﬁTROPSCH: SYNTHESIS, AND. RELATED PROCESSES. . . . . .. .. -

~ MnzuCe and Mn:Ca. The latter has been observed only

Results agree with those of. Kurdumoff and. .- -
- Kaminsky that the tetragonal martensite is a super-
- saturated solution-of C in a—Fe.. .Ferrite and tetra-:
“‘gonal martensite are thus one and the samephase, but,
© :..as they are often present in one and.the same specimen - .
+ "as separate constititelts, it seems convenient to denote

‘the: tetragonal phase as o’. ", Westgren and. Phragmen - ", sure owing to thie high COQ: content of the synthesis en

N Ca salts by reaction with 'an excess of lime. ]
- salts were subjected_ to dry.distillation' at 350°-6:

. fraction, was individually converted into the COLT

i X-Ray Investigation on the Crystal
"+ Structure of Hardened Steel.- Jour, Iron Steel Inst.

- the Ou ketones, and to 32°-44° for the Cu ketones:;

‘ plasticizers anq in the perfume industry.

sideration of these data it is concluded that martensite
consists of a.solid solution of C in body-centered Fe
On effective quenching, the tetragonal phase has the .|
same composition as fhe parent austenite, as proveq
by the direct relationship between C content and space. -
Iattice dimensions. It appears probable that the ']
atoms disolved in a-Fe form a complex substitutional
group in which 2 G atoms replace 1 Fe atom. On tem. .~
pering, the tetragonal phase decomposes continuously ir.
with a progressive decrease in axial ratio. The causeg -
of the hardness of martensite are discussed. 47 refs,

2511, [Carbides in the Iron-Manganese-Car-
bon System.} Jernkontorets Aun., vol. 128, 1044,
Pp. 13-16; Chem. Abs., vol. 39, 1945, p. 3198,

X-ray study made in 1926 of the carbides present in -~
the above system revealed a hitherto unknown double :
carbide of Mn and Fe, which has a monoclinic crystal
structure. By solution of C in molten Mn, carbides are -

. produced, which, according ‘to. X-ray powder photo- °
graphbs, are isomorphous with the Or carbides CraCy -
and Cr:C.' As the powder photographs are in-exact .
agregment with those obtained for the above Or ecar-
bides, the Mn, carbides probably have the. formula

in alloys with more than 80% Mn, whereas MnuCs is

fm.md with up to 50% Fe and less than 6% C present.

With more than 50% Fe cementite is the only carbide

formed. Both cementité and MnxCs are present even

}\'hen the Mn content is up to 70%. Mn can replace Fe
'in cementite to a considerable extent.,

2512. OrME, W, ‘[Neutralization ‘'of Fatty Acids
Formed in Synthesis of Hydrocarbons From Carbon.
Monoxide and Hydrogen.] Oel u. Kohle Erdoel Teer, "
vol. 38, 1942, pp. 465-467; Chem. Abs., vol. 37, 1943,
8869, o T -

__Acids cannot be completely neutralized by -aqueous

NaHCOs unless they are in contact with the latter for

very long peériods; . The agueous Na.CO; used in prac:

tice for neutralization is converted, to a’large exten
into NaHCO; at the prevailing temperature and.pr

gases. ' -When the -CO: content of the latter is highs
special neutralization processes are necessary. [

2513. -~ Conversion of Fat Acids From the
Fischer-Tropsch Synthesis to Ketones. Oel u. Kohle
Brdoel -Teer, vol. 40, 1944, pp. 87-89; Ind. Chemist;
.volé 21, 1945, pp. 270-274 ;: Chem. -Abs., vol. 39, 1945,:
p. 277. S T S

Fat acids formed as byproducts in the Fischer:

Tropsch synthesis were-obtained by extracting certain

hydrocarbon fractions with caustic and acidifying th

solution. ‘Part of the fat acids was distilled at 0.5 mm:]

Hg and another part was directly. converted into‘tg:'

The

4

and the ketones formed: were ‘distilled at atmospher!
pressure and redistilled under vacuum, . The bulk of th

. 'Ketones boiled 240°-300°,

‘sent Gs, Gs, G, On, Cs,” G, 8nd Gy fat acids. -Ea

sponding ketones at temperatures ranging 280°-600
and the average yield amcunted to 70-80%. The ke
tones were not nniform, as indicated-by their rath!
wide boiling range (50°-70°). The melting point of thex:
ketones increases with the number of ¢ atoms fromi
—50° to —62° for Cs ketones; over —10° to -20° £0F

andy;

petl
kL

The ketones are partly liguids of agreeable odor
might find use 48

partly waxlike substarces; they

%

2514; OmrsuEs, H., Axp Tomrra, N. Analysis of Syn-

thetic Gasoline Obtained by Fischer Process. Jour.

Soe. Chem. Ind. (Japan), vol. 44, 1941, pp. T46-T47;

Chem. Abs., vol. 42, 1948, p. 2080. :

1f the material is found by hydrogenation to contain
po aromatic hydrocarbons, the following short proce-
dure of the analysis gives a result accurate eno}x_gh.
Fractionate the sample into 4 portions: (A) bo:}mg
up to 65°, (B) 65°~105°, (C) 105°-140°, (D) 140° to
dry point. Wash each fraction with 2 vol. 8§79 H.80s,
and in fractions (A) and (B) consider the loss as
unsaturated hydrocarbons and the remainder as sat-
urated. In fractions (C) and (D), wash the remain-
ing portion with 3 vol. 99% H:S80., and counsider the
final remainder as saturated hydrocarbons, and the
balance as unsaturated. ‘

515. OIL AND Gas JOURNAL. Chicago Corporation to
2 Build Carthage Field Plant. Vol. 43, No. 39,‘ Febru-

" ary 8, 1945, p. 9. ; :

" Chieago Corp., Corpus Christi, - will.' construct a

cycling- plant in the Carthage gas field, East Texas,
capabi:e of processing 150,000,000 cu. ft./day. Fre-

-liminary plans have been discussed with PAYW officials

for installing a Fischer-Tropsch plant, which would
mark the 1st commrercial installation of this type for
synthetic production of liquid petroleum products from
natural gas. : :
2518, Fischer-Tropsch Hydrocarbon Sya-
thesis. Vol. 43, No. 47, 1945, p. 214, - .
‘This process involves the. catalytic conversion of
_water gas or natural gas into hydrocarbons. Syn-
thesis gas is obtained thus: . e

. (1) C+HO=CO+H:, ..
S S (2) CHA-H.0=CO+3B: ™~
If the latter mixture is reacted in this proportion,

_Lower :% “of H: and higher tempera-
~tures form mainly CH,, especially with Ni'as catalyst.

o Fe catalysts show the best results in syn'thgsizing high-
" octane number products; it produces more isoparaffinie
" ‘and olefinic products than do either Co or Ni; a sin-

“tered Fe .catalyst is reported as the most efficient so

in CO, probably more nearly a 1:1 ratio. Ni cam_lyst
tends to form highly saturated, low- molecular-weight

bons but generally of higher molecular weight!; Ru

up to.23,000. - Lubricating oils are made by polymeriz-
ing. olefins formed in the synthesis with Fe or other
olefin:forming ecatalyst, as with "AlCL. - Flow sheet.
25117, - ,
‘Gas. Vol. 43, No. 36, 1945, Dp. 45-49.:.
‘Developient ‘is announced of the Fisch

pation and accuraté temperature .control.

. thesis plants using the process.

2vd Ni: catalysts.

.

far developed in this country. The mixture of ch.arge :
gases for reaction with Fe catalysts should be richer .

hydrocarbons; Co also produces. saturated hydrocar- .

produces paraffins of extremely high molecular weight .

. High-Octane Motor Fuel From Natural .

_LITERATURE ABSTRACTS

the
” tepdency is to form CH, and lower molécular weight

" Nydrocarbons.' 7" No.'2, 1947, pp.'168-169.

4 pecial powdered-Ke catalyst. .
“Tropseh a special p ] ataly;
rocess, which makes possible the production-of gaso- ..
*Jine from natural. ~as_ with; a yield of'80% and an
tane No, Of 75 motor (83 research) for about $0.05 .
‘per gal., based on natural gas-at $0.05 per’ 1,000 ft.
‘and a plant depreciation of 10%. The new method is
“8aid to overcome successfully the problem of heat dis-
) : Prewar
uropean yields by the then existing,methgds were
.30;4(?%'0f sz;pproxigmtely' 95 octane No. gasoline. The
'Kellogg  Co. is prepared to build bydrocarbon syn- .
Recently sintered Fe-
talysts have been introduced, resulting in a product
f 2 mixture of varying molecular weight hydrocarbons
_in which isoparaffins and even npaphthenic and aro- |
matic mixtures are the main constituents ‘instend of
- the predominant normal paraffing formed with the Co

. Doy,
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. Alberta Company Plans ‘Gss-Synthesis‘

2518.

Plant. Vol 45, Ne. 5, 1046, p. 62

Calgary Oil Co. is reported to be erecting a $100,000
pilot plant for making. gascline from natural gas,
using a process said to be entirely original with the
developing company. .The plant will bave a capacity
of 2,000,000 cu. £t. gas per.day, producing about 5 gal. of
gasoline per 1,000 ew. ft. It is expected to be in oper-
ation by fall according to the United States Bureau
of Foreign and Domestic Commerce.

2518, Natural-Gas Investigation by the Fed-
eral Power Commission, Washington. Vol. 45, No.
. 8, 1946, pp. 60-61.

Abstract of testimony by P. C. Eeith, president of
Hydrocarbon Research, Inc.,, on the development of
processes for making gasoline from natural gas and
for gasifying and liguefving coal. - (Sce abs. 1718.)
Fuel reserves as of Jaznuary 1, 1946, if converted info
erude oil, would make a total of 6,326 billion bbi; - -
divided ; 21 billion bbl. from crude, 25 billion bbl, from: - .
natural gas, and 6,280°billion bbl. from coul synthesis. .
It i$ predicted that commercial production of gasoline ..
from natural gas and from coal will take place within
Experiments had been made in the production
of city gas froni eoal, and a gas bad been obtained of
G00~900 B. t. u. at a cost of $0.17 per 1,000 cu. ft. Itis -
estimated that gas could be produced at West Virginia -
coal mines and transported to New York for $0.242 per
1,000 cu. ft. By this process, 10,000 tous of coal would
produce about 200,000,000 cu. ft. of gas. It is also
stated that gasoline can be made from coal for $0.06 per
gal,, assuming the cost of coal at §2.00 per ton. The
time will probably come in the not-too-distant future-. .

when this price will be competitive with petroleum and .
- natural gas.. - - . :
2520. . Stanoliod Synthol Plant Now in Engi--
neering ‘Stage. “Vol. 43, No: 37, 1947, p. 97; Petrol
Eng., vol.18, No. 4,-1947, p. 24; Chem. and BEnx.
. News, vol. 25, 1847, . 240; Petrol Refiner, vol. 26

Stanolind. Oil & Gas Co..reports that engineering. .. -
work is now under wiay on the proposed commercial-:
scale Synthol plant to be built in the Hugoton gas field
in Southwestern Kansas. ' It is expected to obtain & -
yield of 2.52 gal. of high-quality gasoline and 0.42 gal. _ -
of distillate fuels from each 1,000 cu. ft. of natural gas .

- processed. The plant is being designed to process: .
about 100,000,000 cu. ft. per day of low-heating-value .-

gas currently unsuitable for- sale as fuel. In the pro--.-
posed process, feed gas is burned under a pressure of .
300 p. s. 1. with relatively pure O to yield synthesis gas .-
of closely controlled composition. A yield is estimated:

of 1.bbl, of crude syuthetic oil and substantial amounts- -
of oxygenated compounds from each 15,000 cu. It, of .-
gas charged to the plant. - The synthesis is carried out ..
under pressure in large fluid type reactors utilizing

2521, -, .Stanolind's Synthol ‘Plant to be in' Op
eration in 1949... Vol. 46, No. 2, 1947, p. 54. ~. "+ ;
“According to ¥ H. Forrester, manager of manufae::, .

" turing for ‘Stamolind, the ‘proposed synthol ‘plant -of »
Stanolind Oil & Gas. Co., Kans., will be producing gaso--
line from hatural gas-on a commercial scale in 1949..° «.
The new plant will produce 5,300 bbl. of gasoline, 800" ..
of fuel oil, and 1,060 6f light hydrocarbons, and about” =
500,000 1b. of chemicals per day. J. E. Latta of the
Tulsa laboratories said that the oxygenated compounds -
forined as byproducts'will be useful in various ﬁe.lds’ :
as solvents, antifreeze preparations, and raw materials -

" for .the manufacture of fine chemicals. . Included are
alcohols, ketones, organic acids, and nldta_hy@es. )
2522. . Survey. of Sites for Synthetic Fuels. -

Plants. Vol 47, No. 9, 1948, pp. 42-43. : :




